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HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
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businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
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8648A. We have made no changes to this manual copy. 

Support for Your Product 
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Search for the model number of this product, and the resulting product page will guide 
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WARRANTY AND ASSISTANCE 



This Hewlett-Packard product is warranted against defects in materials and 
workmanship. This warranty applies for one year from the date of deliyery. 
Hewlett-Packard will repair or replace proc^dcts which prove to be defective 
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Office. Addresses are provided at the back of this manual. 



.ll'i 

\ / 1 ■ 

•',Y ■ 








SWE|EP OSCILLATOR 
8690B 



SEFilAL NUMBERS 

i' . ■ ^ ■! 

* 1 ' J , \ ■ 

This manual applies directly to instruments 
with serial inumbers prefixed 1050A. 

With changes described in ^ippendix I, this 
I manual also applies to instruments with 
serial number 3 prefixed 838^ 846 , 921, 937, 
and 959. For additional ibiportant infor- 
mation about serial numbers see INSTRU- 
MENTS COVE] lED BY MANUAL in Section 1 . 



Copyright HEWLETT-PACKARD COMPANY 19AS 

1S0I PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A. 



Manual 08690-90018 

Microfiche Pirt No. 08690-90019 

Operating Information Part No. 08690-90020 



Printed; MAY 1972 



HEWLETT [hUl PACKARD 



' ; I 



Model 8690B 



/Table of Contents 






Section " 'j' ' 

i GENERAL ^FORMATION . I, . 
1-1. Descfription . . . • . . 

1- 12. Instruments Covered v; 

; '.Manual .. , r. * A • 

II INSTALLATION. . . . - . • • • • 

2- 1. Inconpiing Inspection. . . . . 

,2-3. Preparj|tlcn/W,Us^^;|i'^ 

2-4j'’' ■ Pqw 0 i(: Reduirem^nts 

2-6. a n|/23b ^oU|Operation . • . 
2-9y /, • Po^er Cablev|;. . V 

2—1^.'' ■ .Cooling ». « t ■ i ^ "'..yj.. 



T Aiil or CONitlNTS 






2-14, 



.^Cooling 

■'a'iir'':;{lf;ilter. 

'u 'i'...,.. ■ .-J . .. sa': ■ 



' ; 2-i 4; ' Maghki6 l^terfefence ir' 

. '2-18!.'v ■^ench U'seV"'. . ■. . 

‘''''*>' ■’'2^ ,'&k Mb(»nting,,, . 

s , ^ 2 t 23 . ||t^|)acka^ihg for Shipment 

m'^?OPE|iATlDN;'. 



. . 2-1 

. 2rl 

2-1 

I . I . ^ 2 '— ,1 . ■ ^ 

'.'''i'v2w:i 

• - 2-1 

. ' .,/( .'l-'l', 
'i’t/. ’ 2^-1 

. 5i',"-i 

. . 2-1 , 

. . S-2 



Sectiph ; ' ^ j;-.:/,: ■■ '•'■'’vt... ' 

III Operation (Cont.) ' 

3-125* Leveling at the RF Output . . . .3-17 
3-127. Standai^d Sweep Oscillator 

' Using Crystal Det^^ . . , 3-17 
3-130. ' OptionOOl RFUnits . . . . . . 3-18 
3-137. Displaying Swept-Frequency v ' 

Measurements . V . - 1 . . tO-lS 



Meferements . /* . * >; 1 . . tO-lS 
3-138. Osctlloscppe Dispty V . , 1,3-18 

; 3-143,, h X-Y Recorder Display . . . ;/^-18 
3-146.’ A Recorder Callbktion . .t; 3^18 



in ^?QPE|iATlDN .. 3-1/:- 
: ' Intrdduc . A;;i. . '3-1;'' 

3rl4. General Opera 3^1 

3-13:,^/'. RFl^utpul^Conneptpr:.. . . 3#i; 

3-.17i 0^tputl^►^Wel^'Rarige.f>^ 4'/3-2''' 

^3-19/’'^'Y HF Input'jUimitiation ^ 3'’*2// 

"/'3-21. 

/ 3-24. Magnetic . . . 8-2 

' Cbi^trols, Cpnne|?,tdrp' arid 4 ,j' 

' .Indicators 3“2v 

■rt. _ . , _ , 



3-201 TuririrOn 






t i''/ 



/3-35. , Sta;rtr'G(:op'-8^i 
3-a7.,,;':'0 aF sweripi,.' 
3-39. V Marljiet Sweef 
,3-41. ' EXT.FM'':'>1 w,'' 

|3-46. Swieep Modes* ’ ; 
3>-48'l\"..^ ^AutO' . . . 

3-52. Triggered, . 
3-57. CWa 
3-60. " , ; Mrihual'\/. 

3 -64. i' '.: ■;S'Weep Time .Crini 








,vV'' ' 




'y. :.4,'y9i'* 




, 4-.95y 

1 ' ' 1 ■ 1 • , 1 / 


Yr^;v:',;<;3-5/;'r' 






yvkirOb. 






: 1 .a'>3-5 ' 




:f,8-5 v 




i' /,* l/ 


’ 'vyAyioT 



IV PRINCIPLES OF QPERATI^^ . . . . . 4-1 

,yi ,, 4-1.;' .. Inti'pductiori' . ... . . , . 4-1 

4-4;,^ ; , , 

..Thbe'' . . . .v. . .4-1, 

>' 4-11. Trie . . 4-4 

4-16;';', Trie 'Ramp Generator . . .I:r4, „■>; 

4-34!. The Reciprocal Amplifier . . . .4-8 

4-41. Thb Un% G^in Followers . ' t -vv^^TP 

, 4^48a ' Th^ Rairip Combinirig Circuit s . 4-10/ 

4-50." The Helix, Voltage Generator 4-12 

4 -57.;,;;>The.Ano^e' Supply Circus S.,',4'-l 2 y; 

' 4-60^'’;’.;’;'The.!BWQ^^^^ . .; /*'4-14 

'0: 4 -^63, v ’ 'Thekmpl'lriide Mp^ulatipriiSectibiv,i * 4 -14 ■ < ' 

4-6'5. i ,.;Trie"Blanking Swiferi.. ■ . .;'4'-14 ■ 'j,; 

,/^iY;-4-68. , ’The, Squai;!e^ayri/vG®"®^^^^ • • .0 ”1’4 
'll'/' '''' 4'-^72. ■ Tlnt.FTeqri,ericy C'4~,14 

'. ,.y::;; 4^03. l^k'Autoniatic Leye^ ■ 

'ktripUfier. . t,,',; . . 

4 The -Attenuator ulator t . . 4rl6 



. . 'I' 



3-52. Triggered, A.Q-’lOa", 

3-57. ' ./■ CVflAA 

3-60." , ; Mkriuai;\/. :3:~ii;.',' 

3 -64. - ■:';S'Weep Time :;.Cpntribl ; ''V: ''3 1' 

„3,-67. ' Aweep Output. .• v 

'3-69., Sweep, RefereririeputiAit". •■/■:*: . .:./,';'^;,.5'8“'l’l 
3-71.'''"'Penlift ! . '''"r Ji 
3-73. ; RF marking ' . , " 'V;;'' 3'4i / 

3-76- Expanded Sweep pber^^ > 3-12 / 

3-80. Four Preset ,GW Frequencies . . 3-12 ' 
3-82. Amplitude Mj^iidulation * . . 3-12 

3-83. External AlW . , . , j . . . 3-12 

3-65, Internal FrequenGy Markers. . 3-12 

3-88. Internal Square Wave , .... 3-12 

3-90. RF Power Levelirig . ... . . * 3-12 

3-96. Leveling Point Considerations , 3-13 

3-101. Dependency of Maximum 

Leyeled Power dn Frequency . 3-14 
3-103. Leveling Equipment . 3-14 

3-112* Leveling Performance .... 3-15 

3-117. Leveling Controls, Indicators 

and Inputs . . . ....*> 3-16 



Gerieral^Oberating'PHnciples., . . 4,-17,, 

^ ' 4'275',and ,~300V |>otvbr ;,Supply^ ' :,! ■ a ' 

Turri-Qri SequemG;.;/y' . -'j!/. ,''*/4;-lr' 
0. M-l;l6*:;/:'/ '+275:!'and'-30W . 

'MerdepeWdence .. v'.";, 4-1:9/ 
:,;if ;/:4:'.420; ,! ,-i-2*75V anf'-30by Crirrenf.'' ' ' 000, 
■ Liiiblters ■ . . 4'-T9' 

-300V Voltage.' 

'■’'0"' , L'imite,v'8 4-2i'' 

A -126,,/"’"^ 4-21 

, 4 -132. The 12.6 Volt Supply . . . . .4-21 

4 '-134*. The +20 Volt Supply. .... . 4r.21 

4- 136. BV/0 Tube Helix Over -Current 

Protection . ... . . . . . . 4-22 

V MAINTENANCE 5-1 

5- 1. Introduction ... . . . . . . . 5-1 

5 A. Maintenance Precautions , , . . 5-1 

5-5. Periodic Maintenance . ... . . 5 .1 
5-6. Cleaning the Air Filter .... 5-1 

5-8i! Lubrication 5-1 

5-14. Performance Tests 5-1 

5-16. Adjustments . ..... : . . . 5-16 



, 'l v' ' ■ 



Table of Contents (Cbnt'd) 
List of nivistration^ . 



Mod^l 8690B 



Section 



',V MAINTENAN<!:E\(Cont„) 

5-22V \ Power Supply Adjusin^^ . / . 5r-16 
^roubl^ in Transistor , 
'‘gCirfcuiti^. ', .•'; *:. . ,. . 5-31 

Y 5r30. iTube, Sebiiconductor flbplacement 5-31 

; 5-32. |ltcbed Circuits . > ... . . . . 5-31 

' ii 5-39. -^i2Ql Lead Iden^ . . . ; . 5-36 

5-4!i. Troubleshboting: .'. . ... . . 5-36 



ABLE OP CONTENTS (cont’d) 

Page : Section ; i 

VI llEPMCEABLE PARTS. . . . . : 

, 6r*l. Introduction . I ... .;. . i 

Vo. ;; 6-3. Ordering Infoi:mation.f.,'.. 

5-31 Vn SCHEMATIC DIAGRAMS . I . . . 



>■ ' •' j 



7 - 1 . Introduction . . ’ . 

APPENDIX,! ,, 

Mi,nual Changfe6 , 

■' ' ' ... '■ 



* ■ ' • 



,% 'Page 

. .%A-i 
i,.Jv^-i: , 



LBST OF ILBIUSTIIIATIONS 



Number 



Title 



1-1’. .Model 8690B with RF Unit Installed . . 1-0 

il-1. jpreparation }^br Rack Mounting . v * * 2-2 

3-1. Front Pa^ei Controls, Connectors, 

' And.-'Indi'datorS:.^ . . • 3-2 

3-2. Itear panel Cohtrols and ^-4 

3-3. ; Start -Stop fciweep pperati^^^^ . : . ^ . 3-6 

'3-4. AF SwOep Operation:- , ■ . ..r- ■ • • . . :3'-t, 

3-5. Marker Sweep Opera^^^ ... . . 3-8 

3-6. External ,.FM OptM, lion . . . . - . * 3-9 

3-7. ; Extermal ... . . 3-10 

3-8. Epical RF 

teristtcs of lr2 GHz and 12. 4-18 GHz y 
y! ^,BV\^''q\ibes 'y y. . vy',.. . 3-13 

3-9. l^pical Leveling Loop ... . . . . . 3-13! 

3-10. Efjtect of Levels 

., ..y’y. 3-14 

3yll. CdmpariSbn of Maximum Leveled 



. .,/Page ' 


/ ' , ! ' ■■ ■' - ' -*'7 ' ; 

Number'. ■''' 'V/'- ' 'Title,, 


1 '< 1 

'/'Page ■■'5/:. 


. .1-0 


\ 4 -lO. 


Ramp Corribining Circuit Simplified , 


, t . ' 


. . 2 -2 


1 V 


.''Diagram' /.'■.• /.• • '::0, 


. 4-12 ' 




4-11. 


Helix Voltage Generator Block , \ 




. . 3 ’^2 ' 




\ Diagram yy-: •. *':• 


. 4 - 13 : 


s«,.,, • 8-4 


4-12. 


Marker Generator Simplified Sch,e~ 




^ . 3-6 y 




matic DiagraUi ‘ • • • • • /r • • • 


■ 4-15 


;.'y'3-T ■ 


4-13. 


I'drn-dn Sequence Diagrarny • * y • 


•4-18 


. . 3-8 




Reflated Power Supply Block , ,< 


' 1 



3fl2^ Coaxial Leyeling Ldbp Using Crystal ^ 

Ddtector* ■ * ri3— 17 

3-13. Waveguide Leveling Loop Using 
; . Crystal Detector. I . . 3yl7 

3-|i. Couyilsr-Compensat^^^^ 

Leveling Lpbp Usi^^^^ 

, >;,y Detector -'J-i- • • • .’-'-'r • .3-18 

''/ 3-13.' Examiile Osciiibsco^^ 

of Cpirrect and Incorrect EXT , 
ALCmiN Adjustment y ' . ■ . .'3-18 

y 3-16y^ ■Typical’'3C-Y Recorder Setup 

to Plot W >' ) 

y y Power . . . . 3-19 



i4rl. Simplitied Block Diagram 4-2 ; 

4-2. . Block Diagram Showing Section , 

.Constituents', .y. .,'4-3 v 

4-3. The Bacicward -Wave Oscillator Tube. .4-4 

4-4. Tuning Voltage Generator Block ' 

Diagram . . 4-5 

4--5. SiUiplified Schematic Diagram of Ramp r 
Generator in Trigger Mode, .... .4-6 

4-6. Simplified Schematic Diagram of Ramp 

Generator in Auto Model. . • • * - *4-7 

4-7. Simplllied Diagram of Blanking and 

Penl 1ft Circuits. . . . i. . . . . . .4-9 

'4-8. Reciprocal Amplifier Functional 

"} I; Schematic Diagram . 1 . . . . . y . 4-ip 

4-9. Simplified Schematic Diagtan^ 

Functional Switching . , \ . . . 4-11 





5 - 3 , 


.. 3-14 

i'. 


'a 

5 - 3 . 


,..., 3 - 15 ' 






. 5 - 4 . 


r 3-17 


■''■'"'" 5 - 5 . 




5 - 6 . 


. 3-17 

\, 


' 3 - 7 . 



Djagram • • * * ' * ■ * ' ; • * ' , 

4- 15. Sequence Diagram for BWO Tube 

Heater Over-Voltage and Helix Over- 

Current Protection • • • • • • • •4-20 

3-1. Mainte^ 

NupiUer 1, • • • *5-12' 

5- 3. Mainteri^ance Equipment Setup 

V Number 2 ^ • • • • • • • • • • • 5 ■‘13 



Number 2 ^ ; . • • • • - • • • 

Mainteranc e E quipment Setup 
Number s v . . . • • • ’ * * 

pin Locations on Connector Jll • • 

Pin Locations on Connector J12 • • 
Component Identification, Left and 
Right Side r • • - y • * • • • • 



5-14 

5-16 

5-16 



Right Side.y.,.,* • * • . ■ • • • • 5-24 

5-7. Component Identification, Interior ■ 

V'.y Top View' V • * '•;, • • '•:5-25" 

3.-8. Internal Adjustment Identification, 

Top View * • , • • * • • • • • • • *5-26 

5- ^9. ComUpnent ldentificatidn, Interior 

, Bottom ViOw y • • • • , • * • • • . • • 5-27 

5~10v: Internal Adjustipent Identification, 

Bottom View • ;• •: « • • * • * 5-28 

6- 11.' Component and Terminal Identification, 

^ Interconnection Assembly A7 • . - • 5-29 f 

5-12. Transistor Biasing and Operating 
y y^ idharacteristics • • » • • • • • 5-32 

5yi3. Flow Dialjfram Synibols and Definitions^ 5-36 
3-14. Troubleshpoting Flow Index > • • . . 5-38 

5-r.lS. rie toiled Troubleshooting . . . . 5-46 

5-16. +375V and -300V Poorer Supp ' 

Troubleshpoting Flow * • • • * * 5-61 

7- 1, Schematic Dia^^ . . . . . 7-,l 

7-2. Frequency control Section: Tuni 

Voltkge Geoerator with Blanking Pen 
I. iff Circuits. ' . "■■■'. ; ‘ ' 7-3/7 -4 ■ 

7-3. Frequency GOntroLSection: /Reclpro- 
■ ' cal j^mplifiejj* . ■% ;'7-5/7-6^ 

7-4. Frequency Control Section: Tuning , 

-‘4' Village and , Marker Combining 
' (SummingjCircuits ., . . ... . y 7-7/7-8 



"1 







Mo(f 186906 



List of Illustratlpns (Cpnt’d) 
List of Tables 



.1 '■ 



Number 



'Title 



LIST OF ILLUSTRATIONS (Cont’d) 

Page Number Title 



77-5. Frequency Control Section: Helix 
;/ Voltage Generator . 7 . . . . ^ 7-9/7- 10 

7/7-.6. Amplitude Modulation ^^cjtion . . . 7-11A-12 

Iiutoraallc Level Control (ALC) 

/'Amplifier;' ,’v . . . . ., 7 . 7-13/'7-14 



Page 



7-8. Power Supply Sec tiori: 12.6, +20, 
and -6. 3 Volt Power Supplies 
and Primary Power Circuit ... 7-15/7-16 
7-9. Power Supply Section: +275, -83 

and -300 Volt Power Supplies . . 7-17/7-18 



13ST OF TABLES 



'/■'V^Number' 



Title 



1-1. Summary of Specifications . . . . 
1-2. Specifications Of 8690 B Sweep Oscil- 
lator with RF Unit Installed . . . 

; 3 -1. Leveling of Coaxial 

■ ^ ' ,/:' 7 , 7 ,;' Leveling; Loops// „ ..... 

5-2. Leyellng Performance of Waveguide 
X Leveling Loops. . . . . . .' . . 



Page 

1-1 

. 1-2 

. 3-15 

■'( /' 

.3-16 



Number 
5-4. 



Title 



Page 



5-1,. Test Equipmcoit Required ^ | 

!"-,Ma|ntena:wce . 7 ^, ., . ./v-7. :. . . 5-2 

/’r''v.75:-2. Perform.anee Tests . ..... ,.|5-3,: ■ 

Summary ofSerlal P/fefix 803- Changes 5-15 



Adjiistments . . , . . . . . ... . .5-17 

5-5. Jli/eT12 Connections to RF Unit . . . .5-22 

5-6. Interconnection Assembly A7 Wire 

ConnectioiiS Colors .5-30 

5-7. put-of-Gircuit Transistor Resistance 
; , Measurements . . . . . ... . . /.5-31 

5-8. Safe bhmmeter Range for Transist^^ 

Resistance Measurements . , 5-33 

75-9. Checks, Following Tube, Semiconductor 

Replacement ........... .5-34 

5-10. Etched Circuit Soldering Equipment . ,5-35 



'7K' 



, ments and/or TFbuble shooUmg . 



. 5-16 



0-1. Refert/icO besignation Index . . . . .6-2 

6-2. Replaceable^ Par ts . , . . . /• . • . .6-18 

6-3. Code List of ManVifactuix'rs . . . . . .6-25 






\ ’7 ' 









.!,|7 ‘ 










\ 



•'7' 

- i‘," i 

■ ■ , 





'.I 



■"I 



I 



t ■ I \. 



-t 



'■’ a ' 





v>; - ‘ v 

“It, j 












A 



> s ' 

' "v 



) : 



t 



) 



\ 



V 




Section I 
Fi^re 1-1 



- ':):r 



U ■ 



Model 86D0B 



' 




V 



Model 8690B 



'!■ ''I 

/ ■ I: 



I.!'/.-. !■ 



■ '/ 

/ 

i: 



Section I 
Genera,! Inilbrmation 










I ■ 

- I 






SECTION I 

GENlBEAL INFORMATION 



t-1. DISCilPTION. 




1 -2. The HP8690B Sweep Oscillator, when used with 
one of the 8690 -series RF Units, comprises an elec- 
tronically tuned signal source. The RF Units used wi th 
the 8690B Sweep Oscillator are of the following basic 
types:';' ^ )" 

LOW' FREQUENCY 'A ■ 

1) Solid-state with leveled and calibrated output. 
Model 869 BA/B, 8099B. 



MICROWAVE "' ; . , 

1) PIN modulated With coaxial output. Models 

, 8691-46.- ■ 

2) Grid modulated with c o a x i a 1 output. Models 

,:8691-4A, , ' ' 

3) Grid modulated with waveguide output. Models 
8695-7A. 



1-3. A summary of specifications covering the Sweep 
Oscijllator/RF Unit combinatioijis is given in Table 1-1. 
Detailed specifications of 869(JB with 8691-lA/B RF 

Units are given in Table 1-2. 

, ^ \ ■ . ' ’ . 

1-4. The Sweep Oscillator provides three; linear auto- 
matic sweeps: two broadband^ and one narrowband, 

The broadband sweeps each; have independent, cali- 
brated start and stop frequencies which are cO.ntihu" 
ously adjustable over the entire frequency range of the 
psciilator-RF Unit to permit sweeping up or down in 
frequeney. The narrowband sweep yaries the RF out- 
^put upward through a 0 tp 10% segment of the frequency 
rar/ge, the Segment being centered anywhere in the 
Oscillator "jRF Unit range. ' , / , , 

; ' j '■ ' ■''■■■ ,/ , ■ ■'/ ' 

1^5. One/pf the broadband sweeps pas two internally- , 
^eherated, calibrated frequ markers, the matk- 
ers, individually activated and separately tpned, occur 
as trjangular notches in the^^^R output* The tharkers/ , 
ihay also be used with the, narrowbarid sweep and with 
external frequency moi^ulation,, / 7 ^ 

'■ ■'.v/' ’7/' ' '■ 7' 

1-6.' Modu^tion capability includes internal square 
wave, external am pl/itude abd external frequency / 
nibdulatibn. Square- is continuously ■ 
vUyi^ible, between '9h0^ 

1 -7. RF output pbwer lpvel IS pdjustabl^ and ; 

ther e iS pi/ovisibn /or aut^ output leveling * A^ ’ 
an indication of leveling/, prefbr;mance, a pailel li^nt ; 
lights autbmaticully if ah s®S*udnt of the sweep' is/ 



urtleveled.' '.>'7 , ,/7 / . ■ ' / 

/: t '■ / 7 ; 

1 -8 . Interhal leveling may be ordered as hn optionJbn 
MicroWayb :]^^ Units, A micrS^ve RF/Unlt with in - ' 
terhal leveling is designated by Optibii dOl , and is avail- 
able or/ RF UnR Model 8691^4A and 86$3-4B. Wbrnal 
leveMhg, allows the Sweep Oscillatbr to autoiihatically , 
hold amplitude constant as qutput frequency changes// 












/;Si' 



1 -9 . Provision for oscilloscope and graphic recorder 
display of swept-frequehcy measurements includes RF 
shut^off (blanking) andpenlift between sweeps, nianual 
sweep controA, a linear sawtooth voltage output 
concurrent with the sweep (to provide frequency refer- 
ence for the display), and visUal indication of sweep 
duration. 

1-io. The mic rowa ve RF Unit signal source is a 
back ward -wave oscillator tube (BWO), aself- 
c ontained, voltage -tunable oscillator. Fail-safe, 
overrload, hd tihie delay circuits protect the, BWO 
from power supply malfunctions and turn-on tran- 
sients. 



1-11. The 8690 B Sweep Oscillator and 8690-series 
RF Units combine to permit rapid, broadband evalua- 
tion of low frequency and microwave device perform- 
ance, serving as the sv/ept-frequency source for mea- 
suring such transmission properties as reflection 
coefficient, attenuation, gain, directivity, and other 
network transfer Characteristics, 



1-12. INSTRUMENTS COVERED BY MANUAL 

1-:13. This instrument has a two-part serial number. 
The first four digits aiid the letter comprise the 
serial number prefix. The last five digits form the 
sequential suffix that is unique to each instrument. 
The contents of this manual apply directly to instru- 
ments having the s^^e serial number prefix (es) as 
listed under SERIAL NUMBERS op the title page. 

i-14. An instrument manufactured after the printing 
of this mpnu£il may have a s trial prefix tb^t is not 
listed bn the ^ page. This unlisted serial prefix 

indica(eb Uiat the lnstrum<?nt is different from those 
dociuhehted in this nnanual. The manual for this in- 
strument is supplied with a yellow Manual Changes 
supplement that contains “change information^' that 
documents the differences. 



i-15. In addition to change information, the supple- 
ment may ebntain information for correcting errors 
in the rpanual. To keep this manual as current and 
pcciirate as possible, Hewlett-Packai’d recommends 
' tlmt you periodically request the latest Manual Changes 
supplement. The supplement for this manual is keyed 
to this m print date and part number, both of 

which appear on the title page. Coniplimentary copies 
of the supplement are available from Hewlett-Packard. 



1-16/ For informaiibn concerning a serial number 
prefix not listed on title page or in the Manual 
Changes supplement, contact your nearest Hewlett- 
Packard office. 
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General Information 
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Table SOeciJfications of 869GB Swe;isp Oscillator ^/ith RF Unit Installed 

_i_ V ^ ' 

"■ " ' ' | ii mil I ■ . • • . .*/ ■ / 



siriip riiNcfiONS 



t start-std p S wrtjfe Sweeps from "sta4;t" to ’'stop" 
frequency setting. ' 



'•x. 



flange: . 

ently adjustable over the entire frequency 
range; can be set to sweep either up or down 
in frequency. 

End-point Ac cnracyi jSamo asRF Unit frequency 
accuracy. 

Marker SWeep: , Sweeps from "Marker 1” to 

~ "Marker 2" TrequenCy setting. 

Range: Both settings continuously and independ- 

: “~imy adjustable over the entire' frequency 
range; ebn be set to sweep either up or down 
in frequency. V 

End-pofrit Accuracy : Same as RF Unit frequency 
accuracy. 

AF Sweep: Sweeps upward in frequency, centered 
on GW setting. 

Width: Gontinuousl/ adjustable from zero to 
10% of the freqiiency band; calibrated directly 
in MHz. > 

i . ■ ■ , • , . . . 

Width Accuracy: ±10% of aF being swept ±1% 
ormaxunum AF (±20% ±2% respectively with 
8691A/BRF Units). 

I 

Center -frequency Accuracy: Same as RF Unit 
frequency accuracy. 

FREQUENCY MARKERS 

Two frequency markers, independently adjustable 
over the entire frequency range, amplitude 
modulate the tlF output. Amplitude is adjust- 
able from the front panel. The , markers are 
also available for external use. 

Accuracy: 1% of full scale for all RF Units. 

Resolution: Better than 0. 05%, of RF Unit band- 
width, 

Marker Output: Triangular pulse, typically -5 V 
peak into 1000-ohm load. 

CWORBRATION 

Single-frequency RF output selected by START/ 
CW or MARKER 1 control, depending upon sweep 
function selected. 

Accuracy: Same as RF Unit frequency accuracy. 

Preset Frequencies: Start-stop sweep end points 
and marker frequencies can be used as four 
preset CW frequencies/ 



SWEEP MODE 

Auto: Sweep recurs automatically. 



Mdnual: |’ront-panel C6ntr61 provides contin^^^ 
Imalm of frequency between end 

freqbendies set in any of tbe abpve sweep func- 

'A, • 'I . 'H ; ’ 

■■ tions. , ■ " r' ^ ' :v, . . 

triggereeii Sweep is actuated)by front-panel push ’ 
~ button or by externally applied signal between' 
-•7. 5Vand -25Vv> 1 0 sec pulse width, and > 0. 1 
' V/ju. bee rise/ , ■ 



SWEEP CHARACTERISTICS 

Sweep Time: Continuously adjustable in four de- 
cade ranges, 0. 01 to 100 seconds. Can besyn- 
Chronized with the power line frequency. 

Sweep Indicator: Front-panel indicator lights 
during the sweep to provide indication of sweep 
duration on slower sweep times. 

Sweep Output: Direct-coupled sawtooth, zero to 
approx. ±15 V, concurrent with swept RF output. 

Zero at start of sweep, approximately ±15 V at 
end of sweep regardless of sweep width or di- 
rection. Source impedance, 10, 000 ohms. 

Frequency Linearity: (Correlation between fre- 
quency and both the sweep and reference output. ) , 
Same as RF Unit frequency accuracy. 

Blanking: RF automatically turned off during re - 
trace, turned on after completion of retrace. 
On automatic sweeps,, RF is on long enough be- 
fore sweep starts to stabilize external circuits 
and equipment whose response is compatible 
with the selected sweep rate. Blanking disable 
switch provided. 

Blanking Output: Direct-coupled rectangular pulse 
approximately -4 V coincident w'ith RF blank- 
ing. Source impedance approximately 3000 
ohms. 

Penliit: For use with X-Y graphic recorders. 

Rbnlift terminals shorted during sweep, open 
during retrace (100-10 and 10-1 sec ranges 
only). 



POWER LEVELING AMPLIFIER 

Inieinal dc -coupled leveling amplifier provided. 

Crystal Input: Approximately -20 to -350 mV 
for specified leveling at rated output; for qse 
with negative -polarity detectors such as 780 
series Directional Detectors, 423 and 424 series 
Crystal Detectors. 



MODULATION 

Internal AM: Square wave modulation continuously 
adjustable from 950 to 1050 Hz on all sweep 
times. On/off ratio greater than 20 dB at rated 
output. . 
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Extertial AM- 'X::.-' , /v^ , vr^ . 

Frequeniiy Besponserdc tq 350 /kHz im^ 

,dc to 50 kHz leveled,' 

• Sensitivity: -li) V reduces} RF bqtput level at 

" leasPi^dBbel# output C’A^' Model 

BF Units, 20 dB for "B" Models). 

Input impedance; , A/pproxinktely. 1000 ohnis 






Iral^Ie lr2. Specifications of 8696^ Swee^ Oscillator with RF Unit Installed (ContM) 



I •' 



External FM 
— — — 









Frequency Response ; dc to 3 



') ^ 



r'l', , 



Sensitivity: Deviation from CW setting approxi- 
mately T 6% of the frequency band p^r volt. 

Maximum Range: Fullband for modulation fre- 
quencies up to 150 Hz (approximately 17 V pp 
input), decreases to about 20% of the band for 
3 kHz modulation, , 

In put Impedance: Approximately 100, 000 ohrrlis. 

GiNERAL 

Power: 115!>or 230 Vac ±10%, 48 to 66 Hz. Ap- 
proximately 350 watts with one RF Unit; if RFv 
Unit holder HP 8707A is used add approximately 
30 watts for each RF Unit. 




If) I 
16 5 wen 

i4im 






■ NOTES 

DIMENSIONS IN INCHES ANB./MIU, IMETf.no) i 

• . (X) El/i HACK HEIGHT > „ |, ; V',i 

Fon CAUINETHEIOHT (INCl.lJDIND TEUT ) ADO TO i:iA riW'.K HI'.milt ,, 

HEAB Al'RON ntOESS . 'aJ, :' 

Weight (not including RF Unit): Net, 53 lbs. (23, 9 
kg). Shipping, 71 lbs. (32 kg). 



Firnished: 7-1/2 ft (2290 mm) power cable with 
'r NEMAlplug; rack mounting kit. • 



Available : 

■ > 
Directional Couplers 



Detectors 



776/777 Coaxial Dual coupler, 1 tO 4 GHz, 20 dB coupling, high directivity 

790 series mtra-llat coaxial 

752 series Waveguide cpupler, 2. 6 to 40 GHz, 40 dB directivity 
Directional Detectors 781-789 series Ultra-flat coupler with built-in detector, 1-12. 4 GHz 

Coaxial crystal detectofi tt. 01 to 12, 4 GHz, flat response 
Waveguide crystal detec^ 2.6 to 18 GHz, flat response 
Waveguide crystal detector, 18: ±2 dB response 

Coaxial therniistor momW for 432» 0. Q1 to 7^ 

Waveguide thermistor iihdUnts f pi 48^^^^^^ 2. 6 to 40 GHz 

■10 jUW'to 10 mwlun scalp:/ ,,':■ ■,'' 

Coax to waveguide adapter i 2. 6 to 12. 4 GHz 
Coaxial Sliding load, 1 to 12. 4 GHz, low 
Coaxial fixed short), 11512 male 

Waveguide termlriatiOn, 2. 6 to 18 GHz, low SWR 
Waveguide I- 01 load SWR 

X923/920 series Waveguide adjustable 

X8440 Reflection coefficient measurements in coa?c, 8. 2 to 12. 4 GHz 

140/1416 Oscilloscope,^ calibration In dB/cm, high sensUivity 



Power Meter 
Adapter 
Loads, Shorts 



423 

424 series 
422 
478 

486 series 
432 

281 series 
906 

11511/11512 
910 series 
914 series 



Refl. Coeff, Bridge 

Oscilloscopes, 

X-Y Recorders 



Filters 



130 pscilloscQpey calibiatioh in v/cm, high sensitivity 

7035, Opt 01 X-Y re&der with AUTOGRIP hold down, high sensitivity 
360 Loyr pass filters; cvaoff at 2|. 2 and 4, 1 GHz 

8430 series Bandpass filter^ octave ^d seini-octave, 1-12. 4 GHz 
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SEaiONII 

INSTALLATION 



2-1/INCOMING INSPECTION. 

2-2. The Sweep Oscillator was carefully inspected, 
both mechanically and electrically, prior to shipment. 
Inspect it for mechanical damage received in transit, 
check for supplied accessories, and test electrical 
performance using the performance tests in Section 
If there is any damage or deficiency, or if electrical 
performance is not within specifications, see the war- 
ranty inside the front cover of this manual. 

2-3. PREPARATION rOR USE. 

2-4. POWER REQUIREMENTS . 

2-5. The Sweep Oscillator requires a power source 
of 115 or 230 volts ±10%, 50 to 60 Hz, single phase. 
Which can supply approximately 350 watts. 

2-6. 115/230 VOLT OPERATION . 

2-7. A two-position slide switch, on the rear panel 
under the power line fiiseholder, permits opera- 
tion from either a 115- or 2 30- volt power source. The 
number visible on the switch slider indicates the line 
voltage for which the instrument is connected. Adja- 
cent to the switch is the correct fuse rating for each 
line voltage. 

2-8. To, prepare the Sweep Oscillator for operation, 
position the 115-230 volt switch so that the number 
visible on the slider corresponds to the available line 
voltage, and install a fuse of correct rating. ^ 

CAUTION 

To avoiti damage to the Sweep Oscillator, set 
the 115-230 volt .switch for the line voltage to 
be used BE FORE connecting the power cable . 

Note 

Fuse ratings when using 8690B with 8706A 
and 8707A:. 



Kb. of 
RF Units 


Acceptable Range of Fuse Rating ~1 


H5V 


230V 


1 


4 - 6 amps 


2-3 amps 


2 


4 - 6. 5 amps 


2 - 3. 5 amps 


3 


4. 5 - 7. 5 amps 


2.25-4 ampp 


4 


5 -8. 5 amps 


2.5 - 4. 5 amps 


5' . ' ■ ' 


5. 5 - D amps 


2. 75 - 5 amps 


6 


6 - 10 amps 


3 -5. 5 amps 


7 


6.5- 10. 5 amps 


3. 25 - 6 amps 


8 


7 - 12 amps 


3. 5 -7 amps 


9 


7 - 12 amps 


3,5 - T amps 
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2-9. POWER CABLE . 

2-10. To protect operating personnel, the National 
Electrical Maniifacturers' Association (NEMA) rec- 
ommends that the Sweep Oscillator panel and cabinet 
be grounded. Accordingly^ the Sweep Oscillator is 
equipped with a three-conductor power cable which, 
when plugged into an appropriate receptacle, grounds 
the panel and cabinet. The offset pm of the three- 
prong connector is the ground pin. 

2-11. To preserve the protection feature \>jmen oper- 
ating the Oscillator from a two- contact outlet, use a 
three-prong to two-prong adapter (HP Stocki No . 1251- 
0048) and connect the grvjen pigta.il on the (adapter to 
grqu^d. ' ' . , . I ■' 

2m': COOLING. ' ' 

2-13. Forced air cooling is used to maintain safe 
operating temperatures withih the Sweep Osc illator and 
RF Unit. The air intake and exhaust ports, cooling 
fan, and air filter are located at the rear of the instru- 
ment. To ensure adequate irentilation, maintain abput 
three inches of cleaTance behind the cabinet. 

CAUTION ' 

Do not operate the Sweep Osc illator if the fan 
is not operating, 

2-14. RF UNIT AIR FILim 

2-15. The air filter, as received with a new instru- ' 
ment, has a coating of dust-catching substance which 
improves air cleaning action. To maintain adequate 
veritilation, clean and recoat the air filter at regular 
intervals./ See Section V for cleaning instructions. 

2-16. MAGNETIC INTERFERENCE . 

2-17. When using Model 869 lA/B RF Units, do not 
locate the Sweep Oscillator in the vicinity of a strong 
magnetic field; magnetic interference can be detrimen- 
tal to performance. 

2-18. BENCH USE. 

.. . . I ^ 

2-19. The Sweep Oscillator cabinet has plasth;/ feet 
and a foldaway tilt stand for convenience, in bench op^ 
eration. The tilt stand permits inclining the instrument 
for more convenient viewing of the control panel, and 
the plastic feet are shaped to make full width moduiar 
instruments self-aligning when stacked. 

2-20. For portability and protection iii transit, ac- 
cessory Control Panel Covers aVe available for the 
Sweep Oscillator. These are metal covers which fit 
between the handles at the iront of the instrument. 
Each cover has a carrying handle and is readily fas- 
tened in place by two pushbutton latches. To obtain a 
Control Panel Cover for the Model 8 690B, order HP 
Stock No. 5060-0829. 
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INSTRUCTIONS 

1, REMOVE TILT STAND, PLASTIC FEET, 
AND TRIM STRIPS. 

2. ATTACK FILLER 'STRIP AND RACK 
MOUNTING FLANGES, KEEPING LARGE 

, NOTCH ON FLANGES TO INSTRUMENT 
BOTTOM , 



RACKMOUMTING 
FLANGE (LH) 

(j^ 9020-0712 \ 



LARGE . 
NOTCH 



> 






51 















RACK MOUNTING FLANGE (RH)- 
(L 5020-0713 



FILLER STRIP’ 
5040-0164 


















r.,>>V'/ ! 



1 

>X 









■'ll 







\ 

# TRIM STRIP 
1^ (^5000-0063 



01 ^ a- 

L-'"' w 



RETAINING SCREWS 
0-32 »t 7/16 IN,MS,BH, 
SS, PHILLIPS DRIVE 
WITH EXT. TOOTH 
LOCKWASHER 



—PLASTIC FOOT 



■FOOT RELEASE BUTTON 



TILT STAND r-T " 



BOTTOM COVER 



)♦ PART OF RACK MOUNTING KIT 
■ fll^) 5060-0777 



Figiire 2-1. Preparation for Rack li/Iounting 



2-21. RACK MOUNTING. 



2-22 . Preparation f pr rack mounting is illustrated in 
Figure 2-i. All necessary hardware is contained in 
the rack mounting kit supplied with the Sweeppscilla- 

tor. ■■.,.'' 

.:,Note, ' 

If the rack- mounted instrument Will be s^^^ 
jected to shock or vibration/ prp vide a 
tional bracing at the rear of the cabinet. 

2.23. RIPACKAOING POR SHIPMINT. 

’ ' . ' ' ' 

2-24.!, If the Sweep Oscillatpr is to be packaged for 
shipment use the original shipping container and {back- 
ing materials. If these have been discarded or are 
not in cpndition fo:|:’ reuse, contact your Ipcal Hewlett- 
Packard sale sand service off ice (see rear of this man- 
ual for locations), px* follow these general instructions. 

a. Wrap the Sweep Oscillator in heavy paper or 
plastic . (If the instrument is being shipped to a Hewlett- 
Packard service facility, attach a tag indicating type 
of servicing required, return address, model number, 
and full serial nunrber.) , 



b. U.4e a strong shipping container. A carton made 
of 600 pound test material will usually provide adequate 
protectioi\u 

c. Use bnough shock-absorbing material (3 to 4 inch 

layer) aro\md all sides of the instrument to provide 
firm cushic^h and movement inside the con- 

tafcr. Proi(:4<pithe;CPntrol panel with cardboard. With 
Hewlett-Packard ’ 'floater pack" packaging, the foam 
blocks provide sufficient shock protection, and addi- 
tional materddl is unnecessa:^. 

' d. Seal the Shipping coluainer securely. 

e. Mark the shipping container "FRAGILE" to as- 
sure careful handling. . \ 



. :'^'>Note 

Because of the permanent magniotic field of 
Model 8691A/B RF Unit BWO, the Sweep Osl- 
cillator Should not be shipped by air unless ) 
packaged to Conform '^-ith air shipment reg- 
ulations. \ \ 



2-25. In any corr’esp^ondence refer to the Sweep Os- 
cillator by model number and \ full serial nurnber. 
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3-1. INTRODUCTIOM. 

3-2. The8690B SweepOscafator, when used with one 
of the 8690- series RF Uniia comprises an electron- 
ically tuned microwave signal source. Each Oscil- 
lator is capable of four types of sweep: start -stop, 
marker, AF, and external FM. The first three sweeps 
are internally generated, while external FM permits 
remote tuning. The internally-generated sweeps have 
adjustable, calibrated end points and sweep times as 
well as a choice of sweep modes. The FM sweep has 
an adjustable CW frequency. 

3-3. For start -stop sweeping independent controls 
determine the start and stop frequent ' js. Each fre- 
quency can be set anywhere within the RF Unit frequency 
range allowing output frequency to Increase o r de- 
crease with time. 

3-4. Marker sweep is the same as start- stop sweep 
except fbr a separate set of tuning controls and fre- 
quency registers. 

3-5. 4 F sweep is a narrowband, variable -width sweep 
centered on a CW frequency, The CW frequency can 
be set anywhere within the range of the RF Unit, and 
sweep width is variable from 6 to 10 percent of the 
RF Unit frequency range. 

3-6. For external FM sweep operation, any frequency 
within the RF Unit frequency range can be selected, as 
the CW frequency with RF sweep width, rate and 
symmetry controlled by the externally -generated FM 
signal. 

3-7. For start-stop sweeping, two internal RF fre- 
quency markers can be individually positioned any- 
where within the selected sweep range. Each marker 
is produced by amplitude modulation of the RF output 
at the frequency selected. Since each marker is push- 
button- selected, one or both markers can be used. 
The triangular marker pulses are available at a rear- 
panel output and there is amplitude control for the RF- 
modulating pulses. 



3-8. Common to all three internal sweeps are tne 
sweep modes, the sweep time selector, and modula- 
tion capabilities. Each sweep may be automatically 
recurrent, manual, or triggered. Automatically 
recurrent sweeping can be synchronized with the power 
line frequency by rotating the vernier of the sweep time 
selector to a detent position. In the rhanual sweep 
mode output frequency variation is operator-con- 
trolled. In the trigger mode sweeping is initiated 
either by a front-panel pushbutton or by external nega- 
tive signals. 

3-9. For CW operation, either of two controls can 
be used to set the output frequency: the start control 



of the start-stop sweep or the start control of the 
marker sweep. Each control is calibrated and jias 
the full frequency range of the RF Unit. 

3-10. The Sweep Oscillator-RF Unit combination has 
provision for automatic leveling of output power. 
Normally, however, output power is unleveled and has 
the power-frequency Characteristic of the RF oscil- 
lator. For both leveled and unleveled operation, the 
POWER LEVEL control on the RF Unit is an uncali- 
brated output attenuator. 

3-11. Automatic leveling maintains output power con- 
stant as frequency changes and is achieved by a closed 
loop feedback system. A typical leveling system con- 
sists of a directional coupler for obtaining an RF 
sample of known proportion, z crystal detector to 
sense the RF level variations, and an amplifier to 
furnish a signal of appropriate polarity and magnitude 
to control the RF source and maintain RF output con- 
stant. In practice, power is not held absolutely con- 
stant, but variations can be confined within narrow 
limits. 

3-12. Option 001 RF Units have a complete internal 
leveling system activated by a front panel pushbutton. 
Standard Sweep Oscillator-RF Unit combinations con- 
tain only the loop amplifier mentioned above. 

3-13. . Provisions for oscilloscope or graphic recorder 
display of swept-frequency measurements include a 
sawtooth voltage output of constant amplitude which 
can be used as a time base or frequency axis, pen 
lift on the two slowest sweeps to raise X-Y recorder 
pens beween sweeps, RF shut-off (blanking) between 
sweeps, manual trigger and manual sweep for display 
calibration, and visual Indication of sweep duration 
for positive determination of sweep start and stop. 

3-14. OINIRAL ONRATINO INPORMATION. 

3-15. RF OUTPUT CONNECTOR. 

3-16, 8691-4A/B, 8699B RF Units, except Option 001 
Models, have standard 50 -ohm type N coaxial output 
connectors The Option OOl Models have HP precision 
50 -ohm type N coaxial connectors which are intended 
for coupling to standard type N c o n n e c t o r s (e. g. , 
UG-21D/U) only, CAUTION: Do not couple two HP 
precision connectors. Dimensions of the precision 
connector mating parts are such that coupling two 
precision connectors can result in connector damage 
and/or damage to devices having plated type (strip) 
transmission lines fastened directly to the precision 
connector. Since the Option 001 Models utilize the 
precision output connector of an HP strip line direc - 
tional detector as the RF output connector, other HP 
dmees having HP precision connectors must not be 
coupled directly to the RF Unit. 
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3-17. OUTPUT POWER RANGE . 

3-18. Refer to Table 1-1 for RF power output spec- 
ifications. 

3-19. RF INPUT LIMITATION . 

3-20. Excessive reverse RF power applied to the RF 
output connector can damage the solid state attenuator- 
modulator in the B Model RF Units, or the backward- 
wave oscillator tube in A Model RF Units. 

CAUTION 

Never apply more than 1 watt RF (CW or 
peak pulse) from an external source to the 
RF Unit power output connector. 

3-21. BWO LIFE . 

3-23. Since operating practices affect useful tube life, 

a. always provide adequate ventilation for the in- 
terior of the Oscillator by maintaining at least three 
inches of cleairance at the rear of the cabinet; 

b. ensure that the air filter is clean; and 



c. avoid prolonged operation of the Sweep Oscilla- 
tor with the LINE switch at STANDBY. Although there 
is no.RF output in this state , the BWO heater is en- 
ergized. ; 

3-24. MAGNETIC INTERFERENCE . 

3-25. Sweep Oscillator performance can be adversely 
affected by strong external magnetic fields such as 
those produced by magnetrons and large transformers. 

3-26. CONTROLS, CONNICTORS A 

INDICATORS. 

/ 

3-27. Front- and rear- panel controls, connectors, 
and indicators are shown and described in Figures 3-1 
and 3-2. Locations and descriptions apply to all8690B 
Sweep Oscillator- 8690 series RF Unit combinations. 

3-2S. SASIC OPIRATINO RROCIDURIS. 

3-29. TURN-ON . 

t 

a. Set reari-panel 115-230 switch to match line 
voltage before connecting the power cord to the service 
outlet. Check (that the line fuse has correct rating. 
(Correct fuse rating is directly above the visible num- 
ber on the switch slider. ) 



l 



u 



1 2 3 4 5 6 




Figure 3-1. Front Panel Controls, Connectors, and Indicators 
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1. START/CW. Selects start frequency for start- 
stop sweep, CW frequency for CW operation, 
mid-frequency for AF sweep on slide- rule GHz 
scale. 



2. MANUAL SWEEP. Manually varies frequency 
between endpoints of start-stop, AF, or marker 
sweep (counterclockwise extreme gives start 
frequency). 

' '' ' ' 

3. MARKER 1. Selects marker 1 frequency or 
marker sweep start frequency, 

\ ' ' 

4. SWEEP TIME (SEC). Selects range of sweep 
time. VERNIER varies sweep time within 
selected range (sweep time decreases with 
clockwise rotation). Detent position at clock- 
wise extreme synchronizes sweep with power 
line frequency. 

5. MARKER 2. Selects marker 2 frequency or 
marker sweep stop frequency. 

6. STQP/aF. Selects stop frequency for start- 
stop sweep on slide-rule GHz scale, frequency 
range for AF sweep on MHz scale. 

7. UNi^EVELED. Lights if POWER LEVEL set too 
high for leveling across selected frequency 
range. 

8. POWER LEVEL, Adjusts RF amplitude. 

9. RF Output Connector. Standard 50-6hm type N 
connector except on Option 01 Models which have 
hp precision 50-ohm type N connectors. 
See text. 



10. INT SQ WAVE FREQ. Adjusts frequency of 
internal square wave modulation. 

11. AMPLITUDE MOD. Select any combination of 
amplitude modulation: external amplitude mod- 
ulation (apply signal to connector), markers, 
and internal square wave. 

12. MARKER AMP. Adjusts amplitude of RF-mod- 
ulating frequency markers, but does not affect 
rear- panel MARKER output. 



Figure 3-1. Front Panel Controls, 



Section III 
Operation 



13, ALC. Selects automatic RF leveling. 

14, XTAL. Accepts leveling signal from crystal 
•detector. 



15. FUNCTION. Selects an internal sweep or exter- 
nal FM (SWEEP SELECTOR must be set to CW 
for external FM; apply FM signal to connector). 

16. SWEEP OUT. Sweep voltage output (0 to +15V 
regardless of RF sweep width or direction), 

17. RF. Indicator on when instrument is on and not 
in standby mode. 

18. LINE. Controls line power to instrument; RF 
off in STANDBY; 1-min delay between OFF and 
RF. 



19. STANDBY. Indicator on when instrument is on. 



'1 » , ' , 

20. SWEEP SELECTOR. Selects mode of operation: 
CW, automatic sweep (free running or line 
synced), manual sweep, or triggered sweep. 

21. EXT. Accepts external triggering signal when 
SWEEP SELECTOR is set to TRIG. 

22. MANUAL. Pushbutton to start triggered sweep 
when SWEEP SELECTOR is set to TRIG. 

23. START. Lights when START- STOP function 
mode is selected during automatic sweep. 

SWEEP. Lights during sweep. 

STOP. Lights when START -STOP function mode 
is, selected during automatic sweep. 

CW. Lights during CW operation or when aF 
function mode is selected. 

Ml, M2. Lights when MARKER SWEEPfunction 
mode is selected. Ml only lights when MARKER 
SWEEP function mode is selected during CW 
operation. 

aF. Lights when AF function mode is selected 
during AUTO MANUAL OR TRIG operation. 
Does not light during CW operation. 



Connectors, and Indicators (Continued) 
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1. EXT ALC GAIN. (RF Unit. ) Adjusts gain of 
ALC circuit to control flatness of leveling. 

2. SWEEP REF OUTPUT. (RF Unit. ) Output volt- 
age proportional to RF frequency: 40 volts per 
octave. CAUTION: Application of voltage greater 
than ±15 volts may damage AlQl in RF Unit. 

3. ALC. (RFUnit. ) On Option 01 RF Units, this 
switch selects or disables an internal leveling 
loop. 

4. PENLIFT. Terminals shorted during sweep 
(AUTO oy TRIG sweep, two slowest sweep time 
ranges only). 

5. ANODE. Overload prevention fuse for backward 
wave oscillator tube. 

6. BLANKING. Allows RF to remain on during 
sweep recovery (OFF position). CAUTION: 
Application of voltage greater than ±15 volts may 
damage A10Q3, A10Q4. 



7. marker OUTPUT. Frequency markers output, 
pulses are triangular, typically -5 volts ampli- 
tude. Pulse amplitude is not affected by front 
panel MARKER AMP control. CAUTION: Appli- 
cation of voltage greater than ±15 volts may 
damage A11Q4, A11Q8. 

8. BLANKING OUTPUT, Direct-coupled rectangu- 
lar pulse of about -4V amplitude coincident with 
RF blanking. Pulse is present during automatic 
and triggered sweeping whether or not BLANK- 
ING is set to ON. 

9. AC POWER. Power cable receptacle (offset pin 
connected to Sweep Oscillator chassis). 

10. 115/230. Permits operation from 115 or 230 
volts. 



11. FUSE. Select rating to match line voltage (cor- 
rect rating above number visible on 115/230 
switch slider). 



Figure 3-2. Rear Panel Controls and Connectors 
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b. Ensure the RF Unit is firmly seatel^d into position 

and the locking handle is secured before applying 
power. ■ 'V ^ 

c. Connect Sweep Oscillator to powerjsource. 

d. Set front-panel LINE switch to RF. After about 
one to two minutes delay the RF indicator should glow. 
Failure of the indicator to glow is an indication of mal- 
function. 

CAUTION 

Do not use the Sweep Oscillator if the cooling 
fan does not operate when power is turned on. 

3-30. STANDBY OPERATION . 

3-31. When the LINE switch is set toSTANDBY there 
is no RF output, but heaters of all electron tubes are 
energized and operating potentials are supplied to all 
circuits except the RFbscillator. This condition per- 
mits nearly immediate RF output when the LINE 
switch is set to RF, provided at least one minute has 
elapsed between OFF and STANDBY. 

3-32. With no FUNCTION selectors depressed, the 
CW dial lamp will glow regardless of the settings of 
other controls. 

3-33. SWIlP rUNCTIONS. 

3- 34. The Sweep Oscillators have four sweep functions 
' which are designated Start-Stop, AF, Marker, and 
External FM. Four separate pushbuttons, each labeled 
for the function it selects, determine the type of swept- 
frequency operation, 

3-35. START-STOP SWEEP . 

3-36. For the start-stop sweep function, the sweep 
start and stop frequencies 'hre separately adjustable 
to any frequency within the range of the RF Unit. 
Since the output frequency varies from the start fre- 
quency to the stop frequency, sweeping can be either 
up or down with time. In addition, sweeping can be 
automatically recurrent, triggered or manual, with 
variable sweep time for recurrent and triggered sweep- 
ing. All amplitude modulation capabilities can be used 
with the start-stop sweep and output power may be 
leveled or unleveled. Instructions for obtaining start- 
stop sweep are given in Figure 3-3. 

3-37. AF SWEEP . 

3-38. With AF sweep, output frequency varies upward 
through a segment of the RF Unit frequency range 
which is adjustable in width from zero to i0% of full 
rhnge and centered on any frequency within the RF Unit 
I range. All trigger and amplitude modulation capa- 
bilities may be used and sweep time, in the automatic, 
and triggered modes, can be varied from 10 milli- 
seconds to 100 seconds. RF output po’ -r may be 
leveled or unleveled. Figure 3-4 gives instructions 
for obtaining A F sweep. 
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3- 39. MARKER SWEEP. 



3-40. Marker sweep is similar to start-stop sweep 
with individual start and stop frequency controls and 
frequency registers which are separate from those of 
the start- stop sweep. The only functional difference 
between start-stop and marker sweep is that the RF 
frequency markers capnot be used with the marker 
sweep. Figure 3-5 gives instructions for obtaining 
marker sweep. 

3-41. EXT FM . 

3-42. The External FM function provides a means of 
obtaining output frequency which varies under the con- 
trol of an externally- produced signal. Output fre- 
quency variation that is linear with time results from 
application of a voltage variation which is also linear 
with time. Positive-going voltage causes output fre- 
quency to increase while negative-going voltage causes 
output frequency to decrea!se. Maximuni upward devi- 
ation is the full frequency range of the RF Unit, but 
downward deviation is restricted to approximately one- 
half the frequency range. The CW frequency of the 
FM sweep is calibrated and manually adjustable over 
the full frequency range. When the CW frequency is set 
below mid- range, total deviation can be the full fre- 
quency rqnge. The external FM input is direct- coupled 
to permit remote frequency programming. 

3-43. During external FM operation both th^e SWEEP 
SELECTOR and SWEEP TIME switch are inoperative, 
but there is full amplitude modulation capability and 
RF output power may be leveled or unleveled. In- 
structions for external FM operation are given in 
Figure 3-6. 

3-44. FM LIMITATIONS. 

CAUTION 

The Sweep Oscillator can be damaged by ap- 
lication of FM signals which exceed the safe 
operating limits given in the charts of Fig- 
ure 3-7. 

Chart A gives the percent of frequency range swept 
for eqch CW setting and FM input voltage (external 
PM signal frequencies less than 150 Hz). Chart B 
gives voltage limits for external FM signal frequencies 
above 150 Hz. 



3-45. NEVER EXCEED THE FM VOLTAGE LIMITS 
GIVEN IN CHARTS A AND B OF FIGURE 3-7. Wliere 
there is a difference between limits indicated by charts 
A and B always use the smaller amplitude. 

3-46. SWIIF MODIS. 

3-47. The sweep modes are designated TRIG, 
MANUAL, CW, and AUTO, the mode in use being 
determined by the setting of the SWEEP SELECTOR. 

. .■ , ■ ■ , ' 3 - 5 '' 
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1. Set LINE to RF; RF indicator lights. 

2. Press START-STOP; on dial START and STOP 
light. Check that all other pushbuttons are re- 
leased. 

' t . 

3. Select sweep start frlequency with START/CW. 

4. Select sweep stop frequency with STOP/A F. 

5. Choose AUTO, MANUAL or TRIGgered sweep 
mode with SWEEP SELECTOR. See Sweep 
Modes for mode characteristics. 

6. With AUTO or TRIG mode set SWEEP TIME to 
desired range. Vary time within selected range 



with red VERNIER: clockwise rotation decreases 
time. To synchronize AUTO sweep with power- 
line frequency, switch VERNIER into UNE SYNC 
position. (LINE SYNC gives shortest sweep time 
of the range selected. ) 

7. Use POWER LEVEL as an uncalibrated output 
attenuator. For standard and Option 01 RF Units 
RF output is maximum at 10, minimum at 0. 
Attenuation range depends on whether RF is 
leveled or unleveled. With unleveled operation 
range is 30 dB minimum. See RF Power Leveling 
for leveled operation characteristics. 

8. Start- stop sweep has full amplitude modulation 
capability. See Amplitude Modulation. 



Figure 3' Start-Stop Sweep Operation 
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1. Set LINE to RF; RF indicator lights. 

2. Press AF;on dial, CWand AF light. Check that 
all other pushbuttons are released. 

3. Select sweep center frequency with START/CW, 

4. Select sweep width on MHz scale withSTOP/AF. 

5. Choose AUTO, MANUAL, or TRIGgered sweep 
mode with SWEEP SELECTOR. See Sweep 
Modes for mode characteristics. 

6. With AUTO or TRIG mode set SWEEP TIME to 
desired range. Vary time within selected range 
with red VERNIER: clockwise rotation decreases 



time. To synchronize AUTO sweep with power- 
line frequency, switch VERNIER into LINE SYNC 
position. (LINE SYNC gives shortest sweep time 
of the range selected. ) 

7, Use POWER LEVEL as an uncalibrated output 
attenuator. For standard and Option 01 RF Units 
RF output is maximum at 10, minimum at 0. 
Attenuation range depends on whether RF is 
leveled or unleveled. With unleveled operation 
range is 30 dB minimum. See RF Power Leveling 
for leveled operation characteristics, 

8. AF sweep has full amplitude modulation capa- 
bility. See Amplitude Modulation. 



Figure 3-4. A F Sweep Operation 
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1. Set LINE to RF; RF indicator lights. , 

2. PressMARKERSWEEP;MlandM2 light. Check 
that all other pushbuttons are released. 

3. Set start frequency with MARKER 1 START/CW. 

4. Set stop frequency with MARKER 2 STOP. 

5. Choose AUTO, MANUAL, or TRIGgered sweep 
mode with SWEEP SELE CTOR . See Sweep Modes 
for mode characteristics. 

6. With Auto or TRIG mode set SWEEP TIME to 
desired range. Vary time within selected range 
with red VERNIER:* clockwise rotation decreases 



time. To synchronize AUTO sweep with power- 
line frequency, switch VERNIER into LINE SYNC 
position. (LINE SYNC gives shortest sweep time 
of the range selected. ) 

7. Use POWER LEVEL as an uncalibrated output 
attenuator. For standard and Option 01 RF Units 
I^F output is maximum at 10, minimum at 0. 
Attenuation range depends on whether RF is 
leveled or unleveled. With unleveled operation 
range is 30 dB minimum. See RF Power Leveling 
for leveled operation characteristics. 

8. Marker sweep has external amplitude iind inter- 
nal square wave modulation capability. See 
Amplitude Modulation. 



Figure 3-5, Marker Sweep Operation 
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1. Set Line to RF; RF indicator lights. 



2. Set SWEEP SELECTOR to CW. 

3. Press EXT FM; on dial, CW lights. Check that 
all other pushlbuttons are released. Specilied 
calibr;ation accuracy requires additional 3 min- 
ute stjibilization time. 

4. Select the desired CW frequency with START/ 
CW. 

■ / 1 

5. Connect frequency-modulating voltage, to exter- 
nal FM input. 



CAUTION 

Observe volt^e and frequency limits given 
in Figure 3-7. 

6. Use POWER LEVEL as an uncalibrated output 
attentuatori For standard and Option 001 RF Units 
R,F output is maximum at 10, minimum at 0. 
Attenuation range depends on whether RF is 
leveled or unleveled. With leveled operation 
range is 30 dB minimum. See RF Power Leveling 

for leveled operation characteristics. 

✓ 

7. External FM operation has full amplitude mod- 
ulation capability. See Amplitude Modulation. 
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Figure 3-7. External FM Limitations 



3-48. AUTO . 

3-49. The AUTO sweep mode provides automatically 
recurrent sweeping for any sweep time- selected by 
the SWEEP "IriME controls and may be used with any 
sweep function except external FM. When the red 
S^EEP TIME vernier is in thfe detent LINE SYNC 
position, automatic sweeping is synchronized with the, 
power-line frequency. 

I ' 

3-50. During AUTO sweeping the output frequency 
changes linearly with time and SWEEP light is on 
during each sweep. 

3-51. Four sweep- synchronized outputs are activated 
during AUTO operation: SWEEP, SWEEP REF, 
blanking and PENLIFT. In addition, the RF output 
is automatically turned off, or blanked, between sweeps 
if the rear-panel BLANKING switch is ON. 



3-52. TRIGGERED . 

3-53. The triggered sweep mode permits manual one- 
shot sweeping and recurrent sweeping synchronized 
with an externally-produced signal, and may be used 
with any sweep function except external FM. A single 
sweep starts each time the front-panel MANUAL push- 
button is pressed and/or each time, a suitable negative 
pulse is applied to the EXT input. Sweeping time is 
determined by the SWEEP TIME (SEC) controls but 
LINE S YNC is inoperative during triggered sweeping. 



3-54. During a triggered sweep the output frequency 
changes linearly with timb, and the SWEEP light is Oh. 

3-55. Ijlxternally -produced trigger signals must have 
negative polarity, width greater than 1 jusec and rise 
time of at least 0.1 volt/jusec: Less than 25 volts 
amplitude will trigger a sweep. During slow sweeps 
a sweep can be interrupted and reset by pressing the 
MANUAL pushbutton. 

3-56. Four sweep- synchronized outputs are activated 
during TRIG operation: SWEEP, SWEEP REF, 

BLANKING and PENLIFT. In addition, the RF output 
is automatically turned off , or blanked, between sweeps 
if the rear -panel BLANIflNG switch is ON. 



3-57. CW. 

3-58 . The CW mode gives single -frequency operation 
and may be used with either the start -stop or marker 
sweep functions. Output frequency can be set anywhere 
in the RF Unit frequency range. Obtain CW output as 
follows:, 

a. Set LINE to RF. 

b. Set SWEEP SELECTOR to CW; on dial, CW 

lights. , 

/’ ■ ■ . ' ■ 

c. Press START -STOP or MARKER SWEEP. 
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d. Tune to desired frequency using START/CW or 
MARKER 1 as indicated by the sweep function selected. 

e. Controloutputpowerwith POWER LEVEL. For 
standard and Option 01 RF Units output power is maxi- 
mum at 10, minimum at 0. POWER LEVEL is uncali- 
brated but has an attenuation range of at least 30 dB 
with unleveled output, 10 dB with leveled output. 

f. Internally square wave or externally amplitude 
modulate the RF output: See Amplitude Modulation. 

g. Use automatic RF power leveling to stabilize 

output level and improve source match. See RF Power 
Leveling. " ' 

3-59. During CW operation RF blanking, PENLIFT, 
SWEEP, and SWEEP outputs are not operational. 
However, a voltage proportional to output frequency 
is available at the RF Unit rear-panel SWEEP REF 
OUTPUT. 
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Operation 

3-66. The sweep time controls are operational with 
start-stop, AF, and marker SMy’eeps in the AUTO and 
TRIG modes. However, LINE SYNC does not function 
with triggered sweeps. 

3-67. SWIlP OUTPUT. 

3-68. SWEEP OUTput is an output frequency related 
positive voltage to provide a time or frequency axis 
for displaying swept frequency measurements. This 
positive voltage has fixed range, typically 0 to 15 volts, 
irrespective of sweep width. Zero is always coinci- 
dent with the sweep start frequency and +15 volts is 
always coincident with the sweep stop frequency . With 
automatic and triggered sweeps, SWEEP OUT is a 
linear ramp synchronized with the RF sweep. During 
manual sweeps, SWEEP OUT voltage change is con- 
current with output frequency change. SWEEP QUT 
functions with start-stop, marker, and AF sweeps in 
the AUTO, MANUAL and TRIG modes. 



3-60. MANUA L. 

3-61. The manual sweep mode permits manual tuning 
between the end frequencies of the start-stop, marker, 
or AF sweep. Any of the amplitude modulation func- 
tions may be used with manual sweep, and RF output 
can be leveled or unleveled. Both the SWEEP and 
SWEEP REF outputs are operational during manual 
sweeping, but RF blanking, PENLIFT and the SWEEP 
light do not function. \ 4 

• ' '.p V 

' ■ ' ' ■ ' ^ ' [ 

3-62. To sweep a frequency range manually, set coii-^' / 

trols for the desired sweep function using the a^pFo-^ ■ 
priate instructions from Figures 3-3, 3-4, or 3-5 
setSWEEP SELECTOR to MANUAL and use MANp^I/. 
SWEEP to vary output frequency. Clockwise rot^tSp;^ 
varies output frequency toward the stop frequencj);'^ ^ 
the selected sweep. Counterclockwise rotation varies, 
output frequency toward the sweep start frequency.,; 
The SWEEP light does not function with manual sweep- . 
ing.. ■ ■ 

\ 

, \ 

3-63. Manual sweep is particularly useful for calibra- 
tion of a display device such as an oscilloscope or 
graphic recorder prior to automatic swept -frequency 
measurements. Its use in this application is described 
in more detail under Displaying Swept- Frequency 
Measurements. 

3^4. SWIlP TIMI CONTROL 

3-65. The sweep time control consists of a four- 
position range selector ^d a vernier for continuous 
adjustment of sweeping time within the limits of each 
time range. Clockwise rotation of the vernier de- 
creases sweeping time, the clockwise rotation limit 
giving the minimum time, and the counterclockwise 
limit giving the maximum time of the range selected. 
The detent LINE SYNC position of the vernier synchro- 
nizes sweeping with the power line frequency, but re- 
stricts sweeping time to the minimum of the range 
selected. 



3-69. SWIlP RIPIRINCI OUTPUT. 

3-70. The RF Unit rear-panel SWEEP REF OUTPUT 
is a direct-coupled positive voltage proportional to 
output frequency. SWEEP REF is 40 volts per octave 
and is determined by RF Unit A 1R36 and A 1R37 for the 
particular frequency range of the RF Unit Used. Volt- 
age change, is concurrent with output frequency change, 
A the iactual range and dc limits being determined by the 
width and its location in the frequency range. 
S^'^iEP REF OUTPUT is provided with all sweep func- 
( j ii^ns and modes. 

3-71. PINLIPT. 

\ 3-72. The rear-panel PENLIFT terminals furnish a 
' , sweep- synchronized writing control for graphic re- 
'i ‘ corders equipped to write in response to a remote 
; \j\ short circuit. The PENLIFT terminals are shorted 
during the RF sweep, open between sweeps. The PEN- 
V \LIFT circuit operates during AUTO and TRIG sweeps 
in toe two slowest sweep time ranges only. 

3-73. RF RLANK ING. 

3-74. The RF blanking automatically attenuates the 
power output at least 30 dB (”A" Model RF Units, 
20 dB for ”B" Models) between sweeps giving a 
no-output reference trace on an oscilloscope display 
of swept -frequency measurement. Blanking can be 
used with start -stop, marker, and AF sweeps in the 
AUTO and TRIG modes. With AUTO sweeps the 
blanking interval ends slightly in advance of RF sweep 
start to allow external circuits and equipment to sta- 
bilize. The RF blanking can be disabled with the 
rear-panel BLANKING On-(|>ff switch. 



3-7L During automatic and triggered sweeping a 
rectangular negative pulse coincident with the RF 
blanking is present at the rear -panel BLANKING OUT- 
PUT. The pulse has 3. 5 to 4 Volts amplitude and is 
independent of toe BLANKING ON-OFF switch betting. 
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3 . 76 /IXPANDlb SWIir ONRATiON. 

3-77. Certain swept-frequency measurements, such 
as bandpass filter evaluation, require rapid examina- ’ 
tion of more than one frequency band (e.g. , filter 
overall response characteristic , pass and stop bands) . 

3-78. Because thestart-stop and marker sweeps are 
independent they can be used in combination with the 
internal frequency markers to obtain expanded sweep 
presentation. ,FOr instance, start- stop sweep can be 
used to cover a broad frequency range ^uch as the 
overall response characteristic of the filter , mentioned 
above. If a segment of this range (the stop band, for 
example) merits detailed examination, the internal 
frequency markers can be activated and tuned to 
bracket the important segment. Then, pressing 
MARKER SWEEP expands the bracketed segment to 
occupy the full presentation and full swee time. With- 
out further adjustment; V the original sweep may he- 
re stored by pressing START-STOP. 

3-79. The foregoing example of expanded sweep op- 
eration assumes one sweep range within another . How- 
ever, the two sweep ranges need not oe one within the 
other or even overlap; they may each cover separate, 
remote segments of the RF Unit frequency range. 

3-80. FOUR RRISET CW FREQUENCIES. 

3-81. The manual sweep control, in conjunction with 
the CW mode and the start-stop and marker sweep 
functions, can be used to obtain four preset CWfre- 
quencies as follows: 

a. Select four different frequencies using START/ 
CW, STQP/aF, marker 1, and MARKER 2 controls. 

b. Rotate MANUAL SWEEP fully clockwise. 

c. Set SWEEP SELECTOR to CW. 

d. Press START-STOP to obtain CW output at fre- 
quency indicated by STAR^T/CW dial pointer. 

e. Press MARKER SWEEP to obtain CW output at 
frequency indicated by MARKER 1 setting. 

f. Set SWEEP SELECTOR to MANUAL to obtain 
CW output at frequency indicated by MARKER 2 setting. 

g. Press START-STOP to obtain CW output at fre- 
qqency indicated by STOP/A F dial pointer. 

3-82. AMPLITUDE MODULATION. 

3-83. EXTERNAL AM. 

3-84. The Sweep Oscillator RF output maybe ampli- 
tude modulated by signals applied to the front -panel 
connector und^r the EXT AM pushbutton. External 
amplitude modulation is possible with any sweep mode 
or function. Frequency response is dc to 350 kHz for 
unleveled RF output and dc to 50 kHz for leveled out- 
put. N e g a t i v e 10 volts reduces RF output at least 
30 dB below rated CW output (»'A” Model RF Units, 
20 dBfor "B’7 Models). 

3-12. , 



; Model 8690B 

3-85. INTERNAL FREQUENCY MARKERS . 

3-86. Two calibrated frequency marker s can be inde- 
pendently adjust<id over the full frequency range of the 
RF Unit. One is tuned by the MARKER 1 control and 
the other by the MARKER 2 control. Each marker 
amplitude-modulates the RF output with a wedge- 
sbaped notch at the frequency indicated by the appro- 
priate marker dial pointer. The front-panel MARKER 
AMP control permits amplitude adjustment of the 
amplitude- modulating marker but does not affect the 
amplitude of the pulses at the rear -panel MARKER 
OUTPUT. The amplitude of these pulses is typically 
-5 volts peak into a 1000-ohm load. 

3-87. Activated separately by the MARK 1 and MARK 

2 pushbuttons, the markers can be used individually or 
simultaneously during start -stop, AF, or external FM 
operation with the auto, manual, or triggered mode. 
In addition, rriarkers may be used in combination with 
external amplitude or internal square-wave modula- 
tion. 

3-88. INTERNAL SQUARE WAVE . 

3-89. Internally-generated square- wave modulation 
can be used with any sweep function or sweep mode 
and with marker or external amplitude modulation. At 
rated RF output the square wave bn -off ratio exceeds 
20 dB. The INT SQ WAVE pushbutton selects square 
wave modulation, and INT SQ WAVE FREQ permits 
continuous adjustment of frequency from 950 to 1050 Hz. 

3-90. RF POWER LEVELING. 

3-91. A requirement for rapid, broadband evaluation 
of microwave devices is constant RF power in the fre- 
quency range of interest. The backward- wave oscilla- 
tor (BWO) uSed as the microwave source in the RF Unit 
does not generate constant RF power throughout the 
operating frequency range. The RF power output of a 
BWO usually consists of minor, narrowband variations 
superimposed bn a gross variation, as illustrated in 
Figure 3-8. Minor variations are typically less than 

3 dB while the gross variation may be as great as 10 
dB. By deriving a signal which is the inverse of this 
power characteristic and applying it as amplitude con- 
trol, the RF power output can be maintained essentially 
constant with changing frequency. This control of out- 
put power is called leveling. 

' ■ , I ' 

3-92. The leveling system in the 8690B Sweep Oscil- 
lator-8690 series RF Units is a negative feedback 
closed loop. The system senses RF power variations 
and automatically produced amplitude-control signals 
which reduce power variations, y, 

3-93. A typical negative feedback closed leveling loop 
(Figure 3-9) consists of a directional coupler to sam- 
pleRFbutput, acrystal detector to convert instantane- 
ous RF power variations in the sample to proportional 
dc^ and a differential amplifier to compare the dc 
against a refereii^e and furnish ah amplified difference 
signal. This difference signal, applied as RF ampli- 
tude control, determines magnitude of leveled power 
and reduces pciwer variations. 
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Figure 3-8. 'Typical RF Power Output 
Characteristics of 1-2 GHz and 
12.4-18GHZBWO Tubes 



line SWR of 1.05:1 the practical (Hrectivity limit is 
about 40 dB; 

, 't . / . . ' 

3-96. LEVELING POINT CONSIDERATIONS. 



3-97. The closed leveling loop holds RF power con- 
stant at the point of RF sampling. Thus, if sampling 
is done at cheRF Unit power output connector, discon- 
tinuities in the transmission system between the con- 
nector and load cause uncontrollable powey variations 
at the load. However, if the sampling point ip locate 
as near the load as possible, transmission system dis- 
continuities are contained within the leveling Icbp and 
their effects are autdmatically compensated.' 

3-98. The effect of leveling point location on power 
variations at the load is phown in Figure 3-10. Al- 
though X-Y recorder plot A was obtained with the 
coupler -detector exteruai to the Sweep Oscillator , the 
plot isalsoyalid for Optiph 01 RF Units ivhich have an 
internal directional detector. Although the plots were 
rnade uisingal-2 GHzBWO, this comparisoh is typical 

for all RF Unit frequency ranges^ \ ' 

' ■■ '■ ' ‘ '''' !' ■ 

; , >1 , ^ 

3-99. Recorder plot A was made with a Hpi360 Low- 
Pass Filter , (arrow. Figure 3-10) connected between 
the sampling cohpl^r and Ipad to simulate transmission 
irregularity between leveling Ippp and loadi The filter 
has maximum SV/R of 1.4:land the' load, consistingof 
a 50-phm termir itipn andHP478 Thermistor Mount, 
hasan SWR of about 2:1. The resultant power variation 
in the frequency range svtrept is approximately 1 dB. 
In contrast, recorder plot B shows power variation at 
the load reduced to 0.25 dB with the leveling point at 
the load. 



3-94. In the leveling loop the differential amplifier 
acts to keep the input from the crystal detector equal 
to the dc reference and, by feedback action, causes 
the leveling loop to maintain crystal detecbr output 
constant. The same feedback action would also main- 
tain RF power in the coupler main line constant, but 
between the detector output and the coupler main line 
are several frequency~dependent variables wh3.ch pre- 
vent main line power from being absolutely constant. 
Such factors as detector frequency response, coupling 
variation with frequency, coupler-to-detector match, 
and coupler directivity each infect the flatness of RF 
power in the coupler main line. Nevertheless, the 
leveling loop can reduce power variations from ^ devi- 
ation as great as 10 dB to less than 1 dB over the 
RF Unit tuning range. , 

3-95. In addition to holding RF power constant with 
changing frequency, the leveling loop also improves 
somrce match. The amount of improvement isf deter- 
mined by the directivity and main-line SWR of the RF- 
sampling directional coupler: the greater the direct- 
ivity and the smaller the main-line SWR, the greater 
the sour ce match improvement. The practical limit to 
the effect of directivity, however, isusiially the coupler 
main-line SWR. For co^jcial couplers having main-line 
SWR of 1.2:1, for instance, directivity exceeding 26 to 
30 dB produces no significant source match improve- 
ment. Similarly, for a waveguide coupler having main - 



3-100. Remote-point leveling is accomplished using 
the same systems and procedures as those given in 
succeeding paragraphs for leveling at the RF output, 
the only difference being that the RF-sampling direc- 
tional detector or directional coupler and RF detector 
are located at the system point where leveled RF power 
is required, not at theRF Unit power oqtput connector. 
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Figure 3-9. Typical Leveling Loop 
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3-101. DEPENDENCY OF MAXIMUM LEVELED 
POWER ON FREQUENCY . 

3-102. Maximum leveled RF power cannot exceed the 
minimum available from the BWO in the frequency 
range being swept. Also, the maximum leveled RF 
power available from a particular Sweep Oscillator 
depends upon the frequency range being swept and the 
output power characteristic of the microwave oscil- 
lator (BWO) in the RF Unit used. Figure 3- 11 shows 
the output power characteristica pf a typical 1 to 2 GHz 
and 12, 4 to 18 GHz oscillator e. The Figure indicates 
the maximum leveled RF power available for three 
sweep ranges within each frequency range. Dot shading 
indicates maximum leveled pt>w«r available over a full 
frequency range; diagonal shading shows additional 
leveled power available in r :gments o;^ the frequency 
range. Microwave osclUatpr s in the frequency ranges 
2 to 12.4 GHz and 18 to 40 GHz have siinllar output 
power characteristics; that is, RF output is minimum 
toward the lower frequency limit of the tuning range 
and increases with frequency to a maximum at, or 
near, the upper limit of the tuning range. However, 



actual maximum and minimum RF power available 
varies from frequency range to frequency range and 
from BWO to BWO in the same frequency range. There- 
fore, a microwave power meter such as the HPModel 
431 with an appropriate thermistor mount is required 
both for determining maximum leveled RF power and 
for obtaining required RF power. 

3-103. LEVELING EQUIPMENT . 

3- 104. The leveling amplifier in the Sweep Oscillator - 
RF Unit combination is intended for use with HP 42 3 
and 424 Crystal Detectors, HP directional detectors, 
HP directional couplers. Since these components are 
available in both coaxial and waveguide models, RF 
leveling is possible in either transncission system. 
Components for coaxial RF leveling systems and 
waveguide leveling systems are listed in Table 1-2. 



3-105. THE RF SAMPLER. The RF power output 
can be sampled either by a directional coupler or a 
directional detector. A directional detector is a direc- 
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FREQUENCY GHz 




tional coupler matched to a sensitive, flat-responding 
crystal detector. With the directional detector, per- 
formance variables such as coupling variation with 
frequency, detector frequency response, and coupler- 
detector match are grouped and specified as frequency 
response. 



time can be short enough to give steady oscilloscope 
display of swept-frequency measurements, a capability 
especially useful for continuous display of the effects 
of tuning or adjusting a device under test. 



3-110. LOW-PASS OR BANDPASS FILTER. Tomini- 
mize the effects of RF harmonics, which can degrade 
leveling and cause measurement errors, a low-pass 
or bandpass filter should be inserted lito the RF main 
line within the leveling loop. Including the filter in 
the leveling loop provides automatic idompensatioii for 
its transmission properties. 



3-111. OSQLLOSCOPE MONITOR. For RF power 
leveling using a crystal detector, an oscillcscope 
should be used to in^cate when the RF Unit POWER 
LEVEL and EXT ALC GAIN controls are set to give 
optimum leveling. If an oscilloscope is used to display 
the results of swept-frequency measurements, it can 
serve to monitor leveling per for inane e as well. If nO 
such display is used, the monitor oscilloscope should 
be connected between the RF detector and the Sweep 
Oscillator. For standard RF Units, loop performance 
can be monitored by means of a type BNG tee connector 
at the crystal detector video output or at the Sweep 
Oscillator XTAL input. 



3-112. LEVEUNG PERFORMANCE. 



3-113. For proper leveling without ALC loop oscil- 
lations, the ALC voltage returned to the 8690B XTAL 
input must be 100 mV or less. To ensure this require- 
ment, always maintain an open loop ALC voltage of 
50 mV or , less. For RF detectors such as the HP 
Model 423, with a square law load, this voltage will 
not be exceeded if the input power to the RF detector 
is held to 1 mW or less. 



3-106. Whether the RF sampler is a directional coup- 
ler or directional detector there is a critical coupling 
attenuation required to assure proper operation of the 
leveling loop. Coupling attenuation should be 20 to 
23 dB with the Models 8691A/B, through 8694A/B, and 
8696A, 10 to 13 dB with the Models 8696A and 8697A. 
In addition, the smaller the coupling variation with 
frequency and the greater the directivity, thb better 
the leveling. 



3-107. THE RF DETECTOR. A crystar detector 
may be used to derive the dc signal proportional to 
RF power variations required to operate the leveling 
amplifier, which must receive a negative polarity 
signal, is intended for use with HP 423 and 424 Cry- 
stal Detectors, and HP directional detectors. 

3- 108 . A crystal detector permits use of the full sweep 
time range of the Sweep Oscillator. Thus, sweeping 



3-114. When a traveling wave tube (TWT) amplifier 
is used, leveling signals shouldbe applied to the 8690B. 
A low pass filter should be connected to the output of 
the TWT and an isolator connected to the input of a 
directional coupler. Directional Couplers should be 
used to provide RF input to the RF detector, rather 
thw to use a directional detector. The directional 
coupler permits insertion of additional attenuation if 
required to hold the power at the detector to 1 mW or 
less. 

3-115. The RF power leveling capability of the sys- 
tems illustrated in Figures 3-12 through 3-17 is deter- 
mined mainly by the frequency-dependent performance 
variablesof the RF sampler and RF detector. Coupling 
variation with frequency, coupler-to-detector mis- 
match, coupler directivity and detector frequency 
response all affect leveling. • The leVel variations 
given in Tables 3-1 and 3-2 are those resulting from 
the maximum effect of the error sources present in 
leveling loops assembled from appropriate components 
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Table 3-1, Leveling Performance of Coaxial Leveling Loops 



Leveling Loop 


Maximum Power Variation (dB)i 


Load SWR = 1 


Load SWR =1.5 


1-2 GHz 


2-4 GHz 


4-8 GHz 


8-12.4 GHz 


1-2 GHz 


2-4 GHz 


4 - 8 GHz 


8-12*4GHz 


Figure 3-12 with 
Coupler and Detector 


fcO.66 


±0.68 


±0.72 




±0.82 


±0. 88 


±0.92 




Figure 3-12 with 
Directional Detector 


10.40 


±0.40 


±0.40 


±0.60 


±0.56 


±0. 60 


±0.60 


±0.80 



^ Worst case; Errors summed arithmetically (see Paragraph 3-115). 



Table 3-2. Leveling Performance of Waveguide Leveling Loops 



Leveling Loop 


■ ' - . 1 ' ■ /'v. 1 

Maximum Power Variation (dB) 


Load SWR = 1 Load SWR = 1.5 ' , 


2.80- 
3.95 GHz 


3.95- 
5.85 GHz 


5.85- 
8.2 GHz 


7.05- 
10,0 GHz 


8*2- 

12.4 GHz 


2.60- 
3.95 GHz 


3.95- 
5.85 GHz 


5.85- 
8.2 GHz 


>f.05- 
19.0 GHz 


12,4 GHz 


Fig. 3-13 with 
Coupler and 
Detector 


';±o,95:'' 


rlO.95 


±0.94 


±0,94 


±1.04 


±0.98 


±0.98 


±0.98 


■\:±9/98 

V ’ i 1 


±1.08 


Fig. 3-13 with 
Directional 
Detector 


. i,, 


' 


\ ■ 




±0.60 




\ 






±0.64 


Fig. 3-14 


±0.64 


±0.64 


±,0.64 


±0.64 


±0.74 


±0.68 ' 


±0.68 

L ±1'' - 


lrO.68 


±0.68 


""±0.78 



^ Worst case: Errors summed arithmetically (see Paragraph 3 -11 6). 



listed in Table 1-2. Howte^ the error effects in 3-119. ALC, SWITCH. On Option OOl flF Units only, 

such leveling systems are vector quantities having the rear panel ALC switch activa.tes an internal leveling ' 

phase reiationships which v^^^ system. ' , 

not alvj/ays ciaus^ maxirnum ^ ' , ) 

is mpie usually therms of the error quanm^ 3-120. POWER LEVEL CONTROL. The two- section 

Tore/ leveling likely Will be better than indicated, but ^ rf Unit' POWER LEVEL control sets inagnitude of 
the performance figures given permit comparing the leveled RF power. ' ; 

capabilities of the systems illustrated in Figures 3-12 / 

through 3-14. 3-121. EXT ALC 6AIN CC^TROL. This rear panel 

^ RF Unit control varies leveling loop sensitivity to RF 

■ level variations. /y/" 



3-116. Two values of load SWR are included in the 
tables to indicate how the load . on the leveling system 
influences leveling performance. This loading effect 
results from the imperfect directivity of the RF- 
sampling coupler which allows some of the power re- 
flected from tile load to reach the RF detector ancl 
cause level variations. For a given coupler, load- 
produced level variation is proportional to load SWR. 



3-117. LEVELING CONTROLS. INDICATORS AND 
INPUTS. 

3-118. ALC PUSHBUTTON. The ALC pushbutton 
activates the internal leveling amplifier. 



1 ■ I / ' ' j ' • , ■ / 

3-122. LEVELING SIGNAL INPUTS* The front -pane^ 
XTAL input accepts crystal detector -derived leveling 
signals* ■ ■ ' 



3-123. POWER LEVEL INDICATOR. The UNLEV- 
ELED indicator functions only when the ALC pushbutton 
is pressed (rear panel RF Unit ALC switch is set to 
INT). When the UNLEVELED light is off, the entire 
sweep is leveled; when on, all or part of sweep is 
unleveled. 
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1. SWEEP OSCILLATpR 

2. LOW PASS OR BANDPASS FILTER 

3. DIRECTIONAL COUPLER AND CRYSTAL DETECTOR 
OR DIRECTIONAL DETECTOR 



Figure 3-12, Coaxial Leveling Loop Using 
Crystal Detector 




1. SWEEP OSCILLATOR 

2. LOW PASS OR BANDPASS FILTER 

3. WAVEGUIDE TO COAXIAL OUTPUT 

4. DIRECTIONAL COUPLER 

5. CRYSTAL DETECTOR 

@ FOR COAXIAL OUTPUT RF UNITS 
® FOR WAVEGUIDE OUTPUT RF UNITS 



3-1 24. In general, the RF Unit EXT ALC GAIN control 
determines the ability of the leveling system to reduce 
RF power variations and POWER LEVEL controls the 
magnitude of leveled power. Thus, EXT ALC G,\IN 
can be considered an RF flatness control and POWER 
LEVEL an RF amplitude control. RF Unit Models 
869 lA thru 86 97A have enough function overlap between 
EXT ALC GAIN and POWER LEVEL that the settings 
of both controls must be optimized during initial level- 
ing adjustments and thereafter whenever RF amplitude 
is changed. Clockwisie rotation of EXT ALC GAIN 
improves RF flatness but can cause the leveling loop 
to oscillate; hence, the optimum EXT ALC GAIN setting 
is just counterclockwise of that which causes loop 
oscillation. 



Figure 3-13, Waveguide Leveling Loop Using 
Crystal Detector 

c. Connect an oscilloscope to monitor leveling loop 
performance. Connect the oscilloscope vertical input 
(dc -coupled) to a BNC tee connector at the \ crystal de- 
tector video output, and connect the horizontal input 
(dc -coupled) to the Sweep Oscillator SWEEP OUT. 

3-129. LOOP OPERATION. 

' a. Obtain desired mode of operation from the Sweep 
Oscillator, 

b. Adjust EXT ALC GAIN maximum clockwise, 
(Rear panel, RF Unit. ) 



c. Press ALC. 



LfVELING AT THE RE OUTPUT. 

3-126. 'Figures 3-12 through 3-14 illustrate closed 
lopip leveling systems for automatically leveling the 
Rp power output. The systems of Figures ?-14 and 
3-17 each use two directional couplers to minimize 
coupling Variation with frequency. The coupling Vari- 
ation of one coupler compensates for the coupling vari- 
atioh of the other, reducing coupling inaccuracy to the 
, difference in coupling characteristics, between the 
couplers. This remeuning factor can be effectively 
. eliminated with couplers selected fbr nearly identical 
. coupling characteristics. Such matched couplers are 
available from Hewlett-Packard in various combina- 
tions of coupling attenuation. For each combination, 
attenuation accuracy between main and secondary line 
/' output is specified and is typically ±0. 2 dB or better. 

" ' , ' 1 V-'/' . ; . ■ . , , ' ^ 



3-127. STANDARD SWEEP OSCILLATOR USING 
CRYSTAL DETECTOR . 

3-128. LOOP ASSEMBLY. 

a. Assemble the leveling loop o'* Figure 3-12, 3-13, 
or 3-14 using appropriate equipment listed in Table 
1 - 2 .' ■■ . 

b. Connect crystal detector video output to Sweep 
Oscillator XT AL input. 



d. Rotate POWER LEVEL knob to a convenient 

reference on the 0 to 10 scale, (For maximum reso- 
lution set to 10. ) > 

e. If POWER LEVEL is set for more RF power than 
the least available in the selected sweep range, the 
UNLEVELED light will light. To level the entire 
sweep, rotate POWER LEVEL until the UN LEVELED 
light goes out. Leveled RF power is now the maximum 
available in the selected frequency range. 

/ f. If an oscilloscope monitoring ALC loop perfor- 
mance shows loop oscillation, adjust RF Unit rear 
panel EXT ALC GAIN until oscillation just ceases. 
Always adjust RF Unit EXT ALC GAIN and LEVEL 
SHUNT/POWER LEVEL controls in combination to 
ensure maximum leveled RF power without loop os- 
cillation. 

: ( . ... ■ ■ ■ 

Note 

To change power level control resolution, 
remove the top cover of the sweep oscillator 
and set screwdriver operated RF Unit AlRl 
LEVEL SHUNT until the UNLEVELED light 
goes out, 

g. To reduce leveled RF power rotate POWER 
LEVEL knob counterclockwise: attenuation range is 
10 dB, minimum. When using RF Unit Models 8691A 
thru 8697A, readjust EXT ALC GAIN after each change 
of power level. 
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4 LEVELED 



1. SWEEP OSCILLATOR 

2. LOW PASS OR BANDPASS FILTER 

3. WAVEGUIDE TO COAXIAL ADAPTER 

4. a 5. MATCHED DIRECTIONAL COUPLERS 

6, LOAD 

7. CRYSTAL DETECTOR 

® FOR COAXIAL OUTPUT RF UNIT 
@ FOR WAVEGUIDE OUTPUT RF UNIT 

Figure a-H. Coupler'-Compensated Waveguide 
Leveling Loop Using Crystal Detector 

' ' i' ' 

3-130. OPTION 001 RF UNITS. 

3-131. LOOP ASSEMBLY. 

3-132. Option 001 RF Units, having internal leveling 
loops, require no external equipment toiurnish leveled 
RF power. However, Option 001 RF Units do require 
a power meter to indicate actual leveled power, and 
an oscilloscope to indicate optimum leveling. Note: 
the rear panel ALC switch must be at INT to activate 
the internal leveling loop. In the EXT position, the 
loop is disabled. 



3-133. LOOP OPERATION. 

‘ 

a. Set Sweep Oscillator for desired mode of 
operation. 

b. Set ALC switch to INT. 

c. If POWER LEVEL is set for more RF power than 
the least available in the frequency range being swept, 
the UNLEVELED light will light. Rotate POWER 
LEVEL counterclockwise until UNLEVE LED light re- 
mains off during the sweep interval. Output power is 
now leveled at maxirnum possible in the selected fre- 
quency range. 

3-134. EXT ALC GAIN ADJUSTMENT. 

3-135. Gain of the leveling loop is affected by the 
directional coupler used. The EXT ALC GAIN ad- 
justment on the RF Unit rear panel permits operator 
adjustment of ALC loop gain. 

3-136. Proper ALC gain adjustment is obtained by 
observing an oscilloscope display of the leveled RF 
output. With 8690B square wave modulation on, ad- 
just EXT ALC GAIN for optimum leveled display with- 
out square wave overshoot as shown in Figure 3-15. 

3-137. DISPLAYING SWIPT-miQUINCY 
MIASURIMINTS. 



3-138. OSCILLOSCOPE DISPLAY. 

3-139. The use of an oscilloscope in conjunction with 
a sensitive, fast-responding detector such as a crystal 
permits continuous visual display of swept-frequency 
measurements, a capability which is especially useful 
if a device is to be adjusted while under teat. 





Incorrect 



Correct 



Figure 3-15. Example Oscilloscope Displays of Correct and Incorrect EXT ALC GAIN Adjustment 
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3-140. For oscilloscope display the Sweep Oscillator 
SWEEP OUT furnishes the horizontal deflection signal. 
Since SWEEP OUT is a linear sawtooth voltage syn- 
chronized with the sweep, it provides an accurate axis 
of frequency for the display. In addition, automatic 
blanking of the RF output during retrace results in a 
continuous zero-power reference trace for the display. 

3-141. The display oscilloscope should have direct- 
coupled vertical and horizontal inputs and 10 kHz 
minimum Vertical bandwidth. Reflection measure- 
ments can require vertical sensitivity of microvolts 
per centimeter: 50 to 100 juV/cm is usually adequate. 
The HP 140 Oscilloscope with 1400 and 1420 horizontal 
plug-ins satisfies these requirements. 

3 -142. Detailed information about improved measure- 
ment systems and calibration techniques for trans- 
mission studies using the Sweep Oscillator is available 
in HP Application Note 65, Swept -Frequency Tech- 
niques. The Note contains: procedures for assem- 
bling, calibrating, and operating systems for trans- 
mission arid reflection measurements using leveled HP 
Sweep Oscillators; instructions for using theHP1416 
Swept Frequency Indicator oscilloscope plug-i»i to dis- 
play measurements directly in dB; and a list of mea- 
suring equipment for the 1 to 40 GHz frequency range. 
The Note also contains a set of scales calibrated in 
reflection and transmission units which can be affixed 
to the graticule of a conventional oscilloscope to adapt 
it to swept-frequency measurements. Copies of Ap- 
plication Note 65 are available at no charge from your 
local Hewlett-Packard sales and service office. 

3 -143. X -Y RECORDER DISPLAY. 

3-144. The X-Y graphic recorder affords a con- 
venient m e an s of permanently recording swept- 
frequency measurements, providing a plot of trans- 
mission variations with time or frequency. To facili- 
tate X-Y recording, the Sweep Oscillator has manual 
sweep for recorder calibration; a linear ramp voltage 
output synchronized with output frequency to operate 
the recorder X-system; indication of s^eep duration 
for positive determination of sweep start and stop; 
internally-generated, tunable frequency markers for 
accurate calibration of frequency range; and automatic 
penlift to raise the recorder pen between sweeps. 

3-145. Penlift is intended for recorders equipped„to 
raise the pen in response to an open circuit. The 
Sweep Oscillator rear -panel PENI^lFT terminals are 
open-circuit in the interval between sweeps during CW 
and triggered sweep operation with either of the two 
slowest sweep time ranges. 

3-146. RECORDER CALIBRATION. 

3-147. Figure 3-16 shows a setupfor X-Y plotting of 
the output ribwer-frequency characteristic of the Sweep 
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Oscillator. Other swept-frequency measurements for 
which the recorder is a popular display device include 
SWR, attenuation, gain, directivity, and leveling 
performance. 

■■ ' ■■ "■■ ■ ' ' J' ' 

3-148. Calibrate the recorder as follcfws: 

a. Set the Sweep Oscillator to sweer> the frequency 
range of interest using a sweep time compatible with 
recorder response. 

b. Set SWEEP SELECTOR to MANUAL. 



c. Rotate MANUAL SWEEP maximum counter- 
clockwise (for CW Output at sweep start frequency), 
and adjust recorder Y -zero for convenient pen 
position. 

d. Adjust recorder X-system to locate pen at a 
convenient start point. 

e. Rotate MANUAL SWEEP from full counterclock- 
wise to full clockwise (for CW output at sweep stop 
frequency) observing maximum vertical displacement 
of the pen during the sweep. 

f . Set recorder X-sensitivity to terminate recorder 
pen traverse at a convenient loca.tion on the chart, and 
adjust Y-sensitivity to give required resolution. 

g. If sensitivity and zero of the recorder X and Y 
systems are interdependent, repeat steps d through i[ 
to ensure desired chart calibration. 



h. Set SWEEP SELECTOR to TRIG. For one-shot 
sweeps, set SWEEP SELECTOR to TRIG and press 
MANUAL TRIGGER to start sweep, (A sweep can be 
terminated and restarted by pressing MANUAL 
T R IG G E R . ) The recorder pen lifts automatically 
during retrace if the recorder is equipped for pen 
lift in response to an open circuit. 



SWEEP 

OSCILLATOR 



PENLIFT 

OUTPUT 

(PEAR) 




XTAL 

DETECTOR 



PENLI 
INPUTl 



Y-INPUT 



X-INPUT 



Figure 3-16. Typical X-Y Recorder Setup to Plot 
Sweep Oscillator Power Output Oliarac ter i Stic 
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44. INTRODUCTION^ 

4-2. This section contains explanations of the opera- 
tion of the Sweep Oscillator and RF Unit circuits. Fig- 
ure 4- 1 is a siraplified block diagram showing princi- 
pal circuit sections and operating controls. F’igure 
4-2, a more complete block diagram, shows the main 
constituents of the circuit sections. Each circuit sec- 
tion and important individual circuits are e?q)lained in 
succeeding paragraphs. 

4-3. As illustrated in Figure 4-2, the SweepOscilla- 
tor consists of thO RF Unit, a Frequency Control Sec- 
tion, an Amplitude Modulation Section, an Automatic 
Level Control Amplifier and a Power Supply Section. 
The RF Unit contains ALC gain, sweep reference out- 
put, anode supply and unleveled lamp circuits in addi- 
tion to the Backward Wave Oscillator and a frequency 
shape circuit. The "A’' series RF Units contain a grid 
modulator circuit. In the "B" series RF Units the 
grid modulator circuit function is replaced by a PIN 
Modulator (solid-state attenuator- modulator). In addi- 
tion > Option 01 RF Units contain a directional detector. 
The Frequency Control Section includes the frequency- 
modulating circuits. The Amplitude Modulation Sec- 
tion includes a square-wave generator, two marker 
generators, and a blanking switch. The Power Supply 
Section includes automatic over-current and over- 
voltage protection for the Voltage-Tuned Oscillator. 



4-4. THI RACKWARD-WAVE OSCILLATOR TUiE. 

4-5. The Backward-Wave Oscillator (BWO) tube, a 
voltage-tunable microwave oscillator, is the radio- 
frequency sohrce in the Sweep Oscillator. 

4-6. The BWO tube is an electron tube in which an 
electron beam interacts, with a guided electromagnetic 
wave in. a way to transfer energy from the beam to the 
wave. The elements of the tube and their arrangement 
are shown in Figure 4-3. The tube consists of an 
electron gun, a wire helix through which an electron 
beam is directed, and a collector to receive the beam, 
all within a vacuum tube . The electron beam is hollow 
and focused to travel as close as possible to the helix 
without touching it. Beam focus is maintained by the 
field of a cylindrical permanent niagnet encircling the 
vacuum tube. The magnet or its housing conlpletely 
covers the tube and cannot be removed or adjusted. 
Operating potentials are supplied to the tube elements 
through flexible leads. 

4-7. The wire helk is a microwave transmission line 
equal in length to several wavelengths of the lowest 
dutput, frequency. The RF output signal is generated 
on the helix and is coupled out of the tube at the gun 
end throiigh a dc blocking capacitor or balun. Ap- 
proximate potentials required tobperate the BWO are 



shown in Figure 4-3* Typical cathode current is less 
than 30 milliamperes and divides between anode and 
helix in BWO tubes having no collector, or between 
helix and collector in BWO tubes having a collector. 
Helix and anode operating currents are critical oper- 
ating parameters and must not exceed the power dis- 
sipating capability of the element. Operating current 
maximums for the anode and helix are specified on 
the data sheet accompanying each new BWO tube. 
Because of wide variations in optimum operating cur- 
rents and current division among BWO tubes of the 
same type, RF power output is the primary indicator 
of tube performance. 

' I. 

4-8. As the BWO is turned on, oscillation evolves 
from shot noise in the electron beam. The shot noise 
in the beam induces noise voltages on the helix, and 
the noise voltages on the helix produce electron bunches 
in the beam. These electron bunches move toward the 
collector at a velocity controlled by accelerating po- 
tentials. As tlie electron bunches pass the spaces 
between helix turns their electric fields appear out- 
side the helix. At some frequency these electric fields 
are in step (resonate) with the electron bunches along 
the helix and a backward- moving wave is generated. 
The backward wave further bunches the beam, the 
beam in turn amplifies the backward wave, and so on, 
until a maximum bunch density is reached. At this 
state the backward wave has maximum amplitude for 
the existing operating conditions. 

* 

4-9. Frequency of oscillation, a function of beam 
velocity, is set by the accelerating electrode which has 
the same potential as the helix. Frequency of oscilla- 
tion varies linearly with time as helix voltage varies 
exponentially with time: the more positive the voltage, 
the higher the frequency pf oscillation. In the Sweep 
Oscillator, the frequency-changing voltage is applied 
to both the helix and collector. In some BWO tubes the 
helix and collector are connected internally; in others, 
the collector element is operated at a more positive 
potential than the helix. 

4-10. Output RF power is a function of beam current: 
the greater the beam current, the greater the output 
power with maximum beam current determined by the 
power dissipating capacity of the helix and anode. 
Beam current is controlled both by grid bias and anode 
voltage. Anode voltage, however, influences fre- 
quency of oscillation as well ai^^beani current. The 
RF output of the BWO tube in the A model RF Units is 
amplitude modulated by a grid modulator circuit. The 
circuit controls beam current without appreciably 
changing the accelerating anode cathode voltage, there- 
by maintaining frequency stability during amplitude 
modulation. BWO tubes in B model RF Units are op- 
erated with zero grid bias, beam current being con- 
trolled by anode voltage. 
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Figure 4-3. The Backward- Wave Oscillator Tube 



4-11. TH| FREQUENCY CONTROL SECTION. 



4-12. The Frequency Control Section determines the 
Swpep Oscillator output frequency. It generates a 
ramp that sweeps thv3 RF output, or a dc voltage that 
produces single-fre«)^uertcy output, or a combination 
rampahddc voltage foy narrowband sweeps, or a com- 
bination of a dc voltage and an external signal to give 
external frequency mcjdulation. The section alsi- •Pro- 
duces automatically lepetitive or triggered sw^jps, 
and permits manual sweeping as well as individual tun- 
ing of the frequency markers. 

4-13. The Frequency Control Section consists of a 
Tun^g Voltage Generator and a Helix Voltage Genera- 
tor. The Tuning Voltage Generator (Figure 4-4) con- 
sists Of a Ramp Generator that generates a linear, 
negative-going ramp voltage, a Reciprocal Amplifier 
that produces a mirror-image positive-going ramp 
voltage, and a Ramp Combining Circuit that combines 
the two ramps and produces either a positive or 
negative-going ramp continuously adjustable in ampli- 
tude that is supplied to the Helix Voltage Generator 
for application to the BWO helbc. This adjustable 
ranip controls the output frequency of the Backward 
Wave Oscillator, and can be monitored at the SWEEP 
REF output connector on the RF Unit for testing pur- 
poses. The approximate ramp voltage vs output fre- 
quency is approximately 40 volts per octave. 

4-14. When CW operation is selected, the adjustable 
ramp is replaced by an adjustable dc voltage . When 
AF is selected, a small, adjustable ramp is super- 



imposed on the CW dc voltage. When external FM is 
selected, the external signal is superimposed on the 
CW dc voltage. 

4-15. The Frequency Control Section also supplies a 
positive-going sweep voltage for operating the X- 
system of graphic recorders and oscilloscopes, a 
penlift contact forllftmg the pen of a recorder between 
sweeps, and a blanking pulse that cuts off RF output 
between sweeps. 

4-14. THE RAMP GENERATOR. 

4-17. GENERAL. The complete Ramp Generator 
(Figure 4-4) consists of Ramp Generator tube AlOVl, 
Cathode Follower A3V2B with ramp limiting diodes 
A3CR41, A3CR42, and A3CR43.The ramp generator tube 
produces a linear,, negative -going sawtooth of fixed 
amplitude and adjustable period which is applied 
through switching circuits to the cathode follower and 
ramp-limiting (clamp) diodes. These diodes fix the 
voltage limits at the start and stop ends of the ramp. 
The low voltage end is clamped to near 0 volts by 
diodes A3CR42,A3CR43^and is adjusted by A3R53. The 
highvoHage end is clamped byA3CR41to the regulated 
+156- volt (±4 volts) supply. The clamped ramp is then 
applied to the START/CW side of the Ramp Combining 
Circuit and to the Reciprocal Amplifier. 

4-18. The Ramp Generator also supplies two output 
pulses during its flyback period: 1) a short negative 
pulse to the Blanking Switch to turn off the RF output 
during flyback and, 2) a longer negative pulse to the 
Penlift Circuit that opens relay contacts, to lift the pen 
of an external graphic recorder between sweeps. 







4-4 



4-5 
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4-19. Thte ranijp generator tube operatesiri a free-run 
mode for automatically repetitive swee in a trigger 
mode to start a ramp from a trigger received, or it 
can be switched off to permit manual frequency control. 

4-20. RAMP GilNERATOR OPERATION. Ramp Gen- 
erator tube AlOVl, a phantastron, has a two- stage 
cycle: 1) plate current cutoff, and 2) plate conducting 
current and producing a linear, negptive-going voltage 
ramp. 

4-21. Switching grid (pin 7) switches the tube from 
one stage to the other. Bias more negative than about 
-5 volts cuts off plate current and causes the screen 
grid (half of which is located ahead of the switching 
grid) to conduct heavily. Bias more positive than 
about -5 volts allows 1), plate current to flow and 
start a negative-going ramp and 2), screen current 
to decrease causing screen voltage to rise and light 
the SWEEP indicator. Note that, although the 
SWEEP indicator lights at the start of a ramp, the 
RF sweep does not start until the ramp voltage crosses 
the + clamp voltage. 

4-22. During AUTO operation, the switching grid 
receives plate current cutoff bias of about -13 volts 
from voitage divider A10R7, A 10R8; during trigger 
operation, -40 volt bias is supplied from divider A 10R9, 
AlORlO. The bias required to turn plate current on 
is received from one of three places: 1) for manual 
trigger operation, pressing the TRIGGER MANUAL 
button applies a positive- going pulse from C6 directly 
to the switching grid; 2) for external triggering, an 
external negative pulse applied through € (Figure 4- 5) 
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to the control grid, causes a positive-going pulse on 
the screen grid which is coupled through A10R9 to the 
switching grid: and 3) for AUTO operation, the 
positive-going plate flyback is delayed by A10R3, 
A10C2, and applied through AlOCRl to the switching 
grid. The delay allows the Helix Voltage Generator 
to recover between sweeps. After plate current has 
been turned on by any of the foregoing methods, in- 
creased screen voltage forward-biases A10CR2 and 
A10CR3. A10CR2 maintains a positive voltage at 
switching grid pin 7 to keep AlOVl plate current flowing 
and complete the ramp. 

4-23. After triggering, a "feedback integrator” cir- 
cuit produces a linear, negative- going, voltage ramp 
at AlOVl plate. In the cii^cuit, shown simplified in 
Figure 4-6, C is an integrating capacitor initially 
charged to the grid-plate voltage of AlOVl (about +235 
volts). 

4-24. At the instant of triggering, plate current is 
turned on abruptly by switching grid pin 7. The result- 
ant sharp drop hi plate voltage is coupled by grid- 
plate capacitor C to AlOVl control grid and steps grid 
voltage enough negative to cause the control grid to 
assume control of tube current. Capacitor C then be- 
gins discharging through resistors A10R1,R2 at a fate 
determined by the gain of the tube and the RC time 
constant. 

4-25. As plate voltage falls, screen current increases 
and screen voltage decreases. At a screen voltage of 
about +73V the reduced voltage at A10R9, AlORlO 
junc tion opens diodes A10CR2 and A10CR3. A negative 
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voltage from the A10R7, A10R8 junction isthenapplied 
to switching grid pin 7 and cuts off plate current. 
Plate voltage, control grid voltage and tube curreijit 
rise sharply. The increased tube current goes to the 
screen grid reducing screen voltage to a saturation 
level of +30 volts. Capacitor C recharges through 
A10R2 and the circuit is ready for another cycle. 

4-26. SWEiip TIMING, The SWEEP TIME (SEC) se- 
lector connects a different capacitor in the circuit for 
each time range. To provide continuous adjustment 
of time between ranges, the VERNIER potentiometer 
adjusts the voltage supplied to the gird circuit; the 
more positive the voltage, the faster the gird return, 
and the shorter the sweep time. To prevent a large 
transient from occurring when the sweep time range 
is changed diode CRl holds the charge on the out-of- 
circuit timing capacitors to the plate voltage ofAlOVl 
prior to triggering. 

4-27. EXTERNAL TRIGGER CIRCUIT. In the exter- 
nal trigger input circuit, Figure 4-5, diode A2CR1 
passes only negative- going pulses from the EXT input 
connector, while clamp diodes A2CR2 andA2CR3 limit 
the amplitude of the input pulse to 20 volts. Coupling 
diode A2CR4 is forward-biased by A lOVl plate voltage 
between ramps to pass negative -going trigger pulses. 
After triggering, the plate voltage drops and back- 
biases A2CR4, disconnecting the trigger circuit from 
the integrator circuit. At the end of the plate flyback, 
plate voltage again forward-biases A2CR4 and the trig- 
ger circuit is reactivated. 

4-28 . MANUAL TRIGGER CIRCUIT. Manual triggers 
are generated by S2 ( Figure 4-5). Before triggering, 
the junction of A10R9 and AlORlO is about -30 volts 
and the junction of A10R12 and A10R13 is about -45 
volts, putting a 15-volt charge on C6. Pressing S2 
grounds the negative side of this charge, thus applying 
the +15 volt charge to the switching grid (previously 
about -30 volts) to start a sweep. 

4-29. During the Sweep, the A10R12, A10R13 junction 
is near +15 volts, the switching grid is +0.6 volt, and 
the charge on C6is about 15 volts. Pressing S2 grounds 
the + end of C0 , thus applying a -15 volt pulse to the 
switching grid which stops the sweep and returns the 
plate voltage to the start condition. Pressing S2 again 
starts another sweep. 

4-30. BLANKING PULSES. The Ramp Generator 
produces two pulses, one for the penlift circuit, the 
other for internal blanking of the RF output. Both 
pulses are initiate^ from voltage divider A10R14 and 
A10R15 between AlOVl screen grid and -30Q volts 
(Figure 4-7, point D). The lowered voltage of the 
screen grid between sweeps starts both pulses. The 
penlift pulse is taken directly from point D and lasts 
until the screen voltage again rises at the start of the 
next sweep. At the PENLIFT output connector, the 
penlift signal is an opening of relay contacts for the 
entire period between sweeps. The RF blanking pulse 
is terminated before the end of the penlift pulse by the 
plate flyback voltage delayed by A10R5 and A10C3. 
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4-31. During the sweep , screen grid voltage drops in 
step with the plate voltage; point D is clamped to about 
+1.7 volts through A10CR5 to the bases of AlOQl and 
A10Q2. At the end of the sweep, screen grid voltage 
arops to about +30 volts, and point D drops to about 
-7 volts cutting off emitter followers A10Q5, A10Q6 
to de-energize A9K1 and open the penlift contacts. 

4-32. During the sweep, point B is moving from posi- 
tive to negative, but is clamped by A10CR5 to +1.7 
Volts at point P . At the end of the sweep, whenA10CR5 
is opened by the drop in screen voltage, point D is 
pulled negatively by point C to about -0. 5 volt (the 
clamping voltage of A10CR4) initiating the blanking 
signal fed to A IdQl. 

4-33. During plate voltage flyback point C voltage 
moves positive and, near the end of the flyback, passes 
through 0 volts opening A10CR4. Point C excursion 
stops at +1.2 volts ending the blanking pulse fed to 
AlOQl. ROfertO the explanation of the Blanking Switch 
for further blanking action. 

4-34. THI RICmOCAL AMninn. 

4-35. For AUTO, AF, and MANUAL operation, the 
Reciprocal Amplifier receives the negative -gping ramp 
from the Ramp Generator and produces a mirror- 
image, positive-going ramp with identical period and 
dc voltage limits. This ramp is applied to the STOP/A F 
side of the Ramp Combining Circuit as shown in Fig- 
ure 4-4. 

4-36. The Reciprocal Amplifier consists of differen- 
tial amplifier Q2|^3/Q4, inverter amplifier VI, and emitter 
follower Q6 on etched circuit board A3. Unity gain 
is achieved by a degeiierative feedback circuit around 
the entire amplifier as shown in Figure 4-8. The gain 
of A3 VI is 70 to 75 db, but the net gain of the circuit 
is equal to the ratio.of feedback resistor A3R56 to in- 
put (series) resistor A3R55 . For swept and single 
frequency output, equal resistors give unity gain. For 
external frequency modulation, unequal resistors 
A2R13 and A2R15 are substituted to obtain amplifica- 
tion. 

4-37. The voltage at (2), Figure 4-8, is preset to 
+78 V, half the amplitude of the linear ramp from the 
Ramp Generator. When operating as a unity gain in- 
verter, the circuit acts to maintain the voltage at (1) 
equal to the voltage at (2). To achieve this, the cir- 
cuit produces a positive- going ramp at (3). Th^ in- 
stantaneous ramp voltages at (3) and (4) are averaged 
by resistors A3R55 and A3R56 to produce about +78V 
at (1). The negative- and positive -going ramps sup- 
plied to the Ramp Combining Circuit must have exactly 
the same dc voltage limits. To obtain this equality, 
the dc voltage limits of the positive ramp from the 
Reciprocal Amplifier are adjustable. A3R50 sets the 
low voltage limit, and A3R75 sets the high voltage 
limit. \ 

4-38. When the Sweep Oscillator is set for external 
frequency modulation, the amplifier circuit is modi- 
fied by 1) replacing the dc reference voltage at A3Q2B 
gate with the modulation signal, 2) replacing equal 
resistors A3R56 arid A3R55 with unequal • resistors 
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Figure 4-8. Reciprocal Amplifier Functional Schematic Diagram 



A2R13 and A2R15 to obtain 10:1 gain, and 3) substi- 
tuting adc referencefromA2R38 for the ramp voltage. 
This reference is adjusted so that there is no RF fre- 
quency shift when EXT FM is pressed and no modu- 
lating signal is applied. The amplified external FM 
signal, applied to the STOP/A F side of the Ramp Com- 
s'bining Circuit, modulates the dc level at the combining 
point. ^ 

4-39 . Diodes A3CR46 and A3CR47 provide the voltage 
drop necessary to dc-couple the plate of A3V1 to the 
grid of A4V1B and to A3Q5. 

4-40. When the Sweep Oscillator is set to produce a 
single frequency (CW mode of operation), the recipro- 
cal amplifier is disconnected and the STOP/A F side 
of the combining circuit is grounded. The Oscillator 
output frequency is then selected only by the START/ 
CW side. 

■■ f) ' . ' 

4-41. THI UNITY OAIN POUOWnS. 

4-42. The Unity Gain Followers A4V1A/A4Q1 and 
A4V1B/A4Q2 provide near unity coupling of the 
negative- going ramp from the START/CW potentiom- 
eter to the Ramp Combining Circuit, and of the posi- 
tive going , ramp froni the STOP/AF potentiometer to 
the other side of, the Ramp Combining Circuit. The 
purpose of each follower is to couple the large (up to 
-150 volt) dc swing of the input ramp to the combining 
circuit with minimum loss in signal linearityand mini- 
mum loading of the potentiometers. This is done for 
the START/CW side through the emitter follower and 
diode A4Q1/A4CR1, with cathode follower A4V1A sup- 
plying a relatively constant base- collector voltage for 
the transistor. A4Q2/A4CR2 and A4V1B function in 
the same way fbr the STOP/aF side. Unity gain fol- 
lower A4V2A/A4Q3/A4Q4 provides near unity coupling 
V of the tuning voltage from the summing point to the 
helix voltage generator. 

4-10 



4-43. THI RAMP COMBININO CIRCUIT. 

4-44. The Ramp Combining Circuit controls the dc 
voltage levels that determine the Oscillator output 
frequency. The Ramp Combining Circuit consists of 
the START/CW and STOP/AF potentiometers R6 and 
R9 on the frequency dial mechanism. Unity Gain Fol- 
lowers Ql/VIA, Q2/V1B and combining resistors R3, 
R4 on etched circuit A4. Figure 4-9 shows how the 
FUNCTION pushbuttqns and SWEEP SELECTOR con- 
nect the Ramp, Combining Circuit for the various modes 
of operation." 

4- 45 . During swept-rf requenc y operation ^ the Rampr 
Combining Circuit receives the clamped, nogat^^ 
going ramp from the Ramp Generator apd the mi^^ 
injage, positive- going ramp fro^ Am- 
plifier, adjusts their amplitude^ adjusted 

amplitude through Unity Galih Followers to the rant^ 
combining resistors. A resultant ramp of co^^^ 
amplitude and direction is produced and fed tq the Helix< 
Voltage Generator. By adjusting the amplitude of 
either or both ramps, the resultant ramp amplitude is 
made continuously adjustable aiid either positive- or 
negative -going. Figure4 -10 shows a downward sweep 
from the high end of a frequency range (START/CW 
setting) to a frequency of 2/3 the full range (STOP/AF 
(. setting). Resultant output down ramp (solid line) tunes 
sweeper output downward from 100% (75 volts) to 66.6% 
(50 volts) of the full range. 



4-46. During AF operation, the ramp to the START/ 
CW potentiometer is disconnected and replaced by a 
static voltage, equal to the upper limit of the ramp, 
obtained from A2R 19 (Figure 4-9). The ramp from 
the Reciprocal Amplifier! is attenuated and applied to 
the STOP/AF potentiometer . The voltage at the com- 
bining point, selected by the START/CW potentiom- 
eter, is thus modulated by an amouhtset by the STOP/ 
AF pbtentiometer. A2R25adjusts'the amplitude of the 
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Figure 4-9. Simplified Schematic Diagram of Function Swltchiilg 



modulating ramp fed to the STOP/^^JP potentiometer to 
give a maximum A F sweep equal to 10% of the y 
Oscillator range (about 15 volts at R9). To prfevent 
shifting the PIV (center) frequency set by the START/ 
CW potentiometer as the amount of A F is ch^ged^ the 
voltage center of the modulating ramp must be set to 
exactly 0. The attenuati^ ramp from A3Q6 is all 
positive potential; A3R28 shifts ^he dc limits of the 
ramp negatively until they are eqmlly above and below 
zero. ' 

4-47. During CW operaticn, the Ramp (Generator is 
turned off and the signal to the START/C W poten> 



' tiometeiTs is a steady dc voltage equal to the upper 
voltage limit of the ramp (+150 volts at R6) obtained 
from A3V2B cathA^^ The STOP/-aP potentiomeijer 
is replaced by a ground. The voltage at the combining 
point is adjustable frpm 0 to +75 volts (giving lull bapd 
coverage) by the START/C W potentiometer. 

4-48. Dpring EX'jr FM operation, the Ramp Generator 
is disconnected ancll the signal to the START/CW po- 
tentiometer is a steady dc voltage equal to the upper 
voltage limit pi (+150 yoitS at R6) pbta^ed 

from A3V:2R cathode. The STOP/A F potentiometer 
is disconnected and replac«^^^^^ the external modula- 
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RAMP ^COMGII^ING CIRCUIT 




Figure 4-10» Ramp Combining Circuit 
Simplified Diagram 



tion signal. The signal fed to the Helix’ Voltage Gen- 
erator is thus a dc voltage that is continuously adjust- 
able, by R6, from 0 to +75 volts, and which is modu- 
lated by the external modulation signal. 

4-49. During MARKER SWEEP operation, the MARK- 
ER 1 potent jiometer is substituted for the START/CW 
potentiometer, and the MARKER 2 potentiometer is 
substituted for the STQP/AF potentiometer, without 
any other circuit changes. 

' I ' , ■ ■ ■ , 

4-50. THi HiLIX VOLTAGE OINMATOR. 

4-51. To sweep the RF ou^ut from the backward- 
wave oscillator tube linearly with time, the voltage 
applied to the helix must change exponentially with 
time. The Helix Voltage Generator (Figure 4-11) 
receives the linear sweep ramp Or dc voltage from the 
Tuning Voltage Generator and converts it to an ex- 
ponential voltage change within the limits required by 
the BWO helix and collector. 

4-52. The Helix VoltagO Generator consists of an 
electronically regulated power i^tlpply for which A8V2 
and A8V3 are the series regulators, A4V5 and A4V2B 
are the differential "comparison” amplifier, and A4V6 
is the control amplifier. 
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4-53. There are two mam differences between the 
Helix Voltage Generator and the power supply shown 
in Figure 4-14: 1) the dc reference voltage applied to 
one side of the Comparison Amplifier is replaced by 
the linear normalized ramp from the Tuning Voltage 
Generator, and 2) the feedback voltage from the regu- 
lator output is obtained through a non-linear voltage 
divider (shown simplified in Figure 4-11); Ra is a 
linear element, Rb is the non-linear element. Rb con- 
sists of 9 diodes, each with a factory selected resist- 
ance in series, connected in parallel to the steps of a 
voltage, divider. At the low-frequency end of the band, 
when helix voltage is lowest, all diodes are non-con- 
ducting; Rb is RF unit potentiometers A2R1, A2R2. 
As the Oscillator output frequency is tuned upward, 
helix voltage increases, the diodes conduct one-by-one 
shunting RF Unit A2R1 and A2R2 with their series re- 
sistance and decreasing the value of Rb. Since the 
gain of differential amplifier is proportional to the ratio 
Ra/Rb, as Rb decreases the gain increases. 

4-54. Because BWO tuning characteristics vary 
slightly from tube to tube, the factory selected resist- 
ances in series with diodes A1CR3-CR11 adjust helix 
voltage to track the RF output frequency with the fre- 
quency dial. Note that as the output frequency in- 
creases, more diodes conduct; thus, setting of a lower 
frequency affects factory resistance values for all 
higher frequencies. 

4-55. Some BWO tubes require collector potential 
higher than helix potential. For these tubes, the addi- 
tional collector voltage is supplied by regulated power 
supply A8GR1, ASVl, the negative side of which is 
connected to the helix voltage. The collector thus 
tracks with the helix about 110 volts more positive. 

4-56. In ihe helix voltage regulator circuit, ampli- 
fier A4V6 provides the output voltage swing needed to 
produce the approximate 1000- v^t variation from the 
series regulators. Clamp diode A4CR6 limits A4V6 
grid- cathode voltage to about 7 volts during STANDBY 
operation when the helix voltage supply is disabled and 
grid voltage would otherwise drop very low. Diode 
A4CR8 main^ins a constant screen-cathode voltage to 
hold A4V5 gain constant with changing cathode voltage. 

4-57. THi ANODE SUmY CIRCUIT. 

■ 'i , / I 

4-58. The RF Unit Anode Voltage Generator A1(A8)Q1, 
A1(A8)Q6 receives the tuning voltage from A4Q4 and 
may if desired, automatically raise BWO tube anode 
voltage in the lower half pf the RF, tuning range to 
coarse-level BWO output power. Tuning voltages for 
output frequencies below midband are shifted nega- 
tively relative to ground potential in divider A4R8, 
A4R9. Tuning voltages for frequencies above mid- 
band are clamped to ground by A4CR7. / Tuning vol- 
tage at RFUnit A1(A8)Q1 base is most negative at the 
lowes. output frequency , diminishes to near 0 about 
midband, and is static atove midband. Anode Voltage 
Shape RF Unit AlR40sets the amount of anode voltage 
increase and RF Unit A1R42, Anode Adjust, sets the 
anode voltage to obtain the cathode current specified 
by the BWO tube manufacturer. 
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Principles of Operation 

4-59. During the turn-on delay period, and during 
STANDBY operation, the BWO tube anode is grounded 
through A3R33 by contacts of Anode Voltage relay 
A3K1 to hold BWO cathode current cut off. Other con- 
tacts of A3K1 ground A3V2A grid through A3GR7 and 
A3R31. At the end of the turn-on delay A3K1 is en- 
ergized and connects the BWO tube anode to the out- 
put of cathode follower A At the same time 

A3K1 connects A3CR7,^^ to +275 volts 

through A3R36. As capacitor ASCII charges toward 
the +27& conducting. A3CR7 

Isolates A3y2A grid from ASCII allowing the anode 
voltage preset by RF Unit A1R42 to be applied to the 
BWO^-thbev 

4^a. TNI BW 



4-61; The A mbdel RF Units contain a grid modu- 
lator , on Assenibly Ai, that receives amplitude modu- 
lation signals. The signals are applied to the BWO 
grid circuit so as to modulate the BWO beam current 
without affecting the cathode-anOde voltage . 

' ' '.It , ' * 

4-62. The BWO tube cathode (beam) current is con- 
trolled by RF Unit transisitors A1Q2, A 1Q3 and associ- 
ated circuits. Clamp diode A1CR13 prevents exces- 
sive negative BWO tube grid voltage. Diode A1CR14 
provides a low impedance path for grid current to pre- 
vent negative self-bias at the BWO tube grid . Poten- 
tiometer A1R14, GRID CUTOFF VOLTAGE ADJUST, 
provides a small range of grid- to- cathode voltage 
adjustment to minimize output frequency shift when the 
BWO cathode is driven to maximum current during a 
modulation cycle. 

4-63. THI AMPIITUDI MODULATION SICTION. 

4-64. The Amplitude Modulation Section consists of 
the Blanking Switch, the Square Wave Generator, and 
the Frequency Marker Section. All amplitude modu- 
lation and RF power level control s^nals are combined 
and applied to the Attenuator- Modulator in the RF 
Section. When the Automatic Level Control Amplifier 
is in use, all amplitude modulation and RF power level 
control sigrials are routed with the ALC signal through 
the ALC Amplifier before application to the Attenuator- 
Modulator. 

4-65. THi BLANKING SWITCH. 

4-66. The Blanking Switch consists of transistors Q1 
through Q4 on etched circuit plug-in AlO. The purpose 
of the switch is to provide automatic turn-off of the 
Sweep Oscillator RF power during automatically re- 
current and triggered sweeping when the rear-panel 
BLANKING switch S 13 is sei to ON. Automatic RF 
blanking is possible with automatically leveled RF 
power. ■ 



4-67. The Blanking Switch receives a 1.7- volt pulse 
from ths Ramp Generator and supplies a concurrent 



Model 8690B 

negative 6- volt pulse for application directly to the 
Atteniiatorr^Mpdulator or to the ALC Amplifier, de- 
pending upon whether t^^ output is 

uideveled or leveled. T^ shape and 

timing With reepect 10 the sweep is shown in Fig- 
ure 4-7. The switch circuit presents a high input 
impedance to prevent loading A10R5 in the Ramp Gen- 
erator and a low output impedance to drive the Atten- 
uatbr-Modiilator or ALC Amplifier . Clamp diode 
A 10CR4 terminates tbe pulse received from the Ramp 
Generator at -0. 5 volts and prevents excessive nega- 
tive voltage at the base of A lOQl . The output pulse 
starts at ground potential and ends at -6 volts. This 
same pulse is also present at the rear-panel BLANK- 
ING output J9 in AUTO and TRIG sweep modes whether 
or not BLANKING is ON. 

4-4B. THI SQUARi-WAVI OINIBATOB. 

4-69. The Square-Wave Generator produces a square 
wave miodulation signal adjustable over a narrow fre- 
quency range centered oh 1000 cps. It consists of 
relaxation oscillator A11CR16, A11C3, A11R34, R12, 
andA2R32; Schmitt trigger A11Q9, AllQlO, and Emit- 
ter Follower A llQll. 

4-70. In the relaxation oscillator, A11C3 charges 
through A2R32 and R12 toward +275 volts. At +20 
volts, four-layer diode A11CR16 triggers itself into 
conduction, discharges A11C3, and the cycle repeats. 

4-71. The sawtooth from the relaxation oscillator, 
integrated by A11C4, A11R35 and A11R36, switches 
A11Q9 in and out of conduction as it passes through 
0 volts. Diode A11CR17 protects the base of AllQO 
from excessive negative voltage. 

4-72. THi fBIQUlNCY MAlKIR SICTION. 

4-73. The Frequency Marker Circuits produce two 
independent frequency markers on the swept RF out- 
put at frequencies selected separately on the MARK- 
ER 1 and MARKER 2 controls. The complete Fre- 
quency Marker Section consists of two identical chan- 
nels, one for MARKER 1, another for MARKER 2. In 
the following explanation, references to parts ond 
circuits in the MARKER 1 channel apply equally to 
the MARKER 2 channel. 

4-74. The MARKER 1 channel consists of precision 
potentiometer R8 (MARKER 1) a summing circuit 
A4R12, A4R14, Cathode Follower A4V4B, Amplifier 
A11Q5, Marker Generator A11Q6, A11Q7, and Emitter 
Follower All Q8. 

4-75. The frequency marker pulses can be added to 
the START STOP sweep, AF sweep, or external fre- 
quency modulation. Markers cannot be added to the 
MARKER sweep. To locate the marker at the desired 
output frequency, a duplicate of the frequency- con- 
trolling signal from A4V2A in the ramp combining 
circuit is fed to the two marker channels in parallel. 
The instantaneous voltages along this ramp are com- 
pared against a ref erence voltage from the MARKER 1 
control through equal resistors A4R 12, A4R14 and a 
difference voltage is obtained from their junction. 
When this difference voltage passes through 0 volts. 
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a frequenicy marker pulse is generated. The dc ref- 
erence is adjustable so that the zero crossing can be 
positioned at the point on the input ramp that corre- 
sponds to the selected output frequency. For example^ 
for a full band sweep upward in frequency, the ramp 
voltage input from the Frequency Control Section in- 
creases linearly from about -hi volt to about -h76 volts. 
M, for instance, the selected Marker frequency is 
exactly midband, the voltage at the A4R12, a 4^14 
junction must cross zero when the input ramp crosses 
-h38. 5 volts. For this to happen, the voltage from the 
marker 1 control must be set fc; -38.5 volts. (Actu- 
ally, the marker 1 control voltage must be slightly 
more negative to compensate for the grid- cathode 
voltage of Cathode Follower A4V3A). Frequency 
markers are obtained at any other frequency within 
the Oscillator tuning range by setting the MARKER 1 
reference to equal the instantaneous ramp voltage 
which corresponds to the; output frequency at which a 
marker is desired. 

4-76. Although the foregoing explanation of marker 
triggering assumes START STOP sweep operation, 
marker triggering occurs in the same manner for AF 
and EXT FM operation. 

4-77. The voltage at the junction of A4R15, A4R16 
is amplified by A11Q5, and applied to Marker Gener- 
ator A11Q6, A11Q7. As the voltage at the A4R12, 
A4R14 junction crosses zero going positive, it causes 
AUQ6 collector voltage to fall, and thus form the 
leading edge of the frequency marker pulse at the junc- 
tion of A11R25, A11R27. At the same time, tJ^is 
positive- going input is coupled through A11Q6 to the 
emitter of A 11Q7 and causes A11Q7 collector voltagiiJi. ^ 
to rise, and thus form the trailing edge of the frequen(^jr-v 
marker pulse at the junctioh^iof A11R25, A11R27. 

4-78. The rise and fall of the collector voltages as 
the input signal goes from negative to positiVv or 
positive to negative, and the resultant voltage at the 
resistor junction are shown in the graph in Figure 
4-12. The resultant voltage (E3), shown as a perfect 
"V", is the marker pulse obtained when the A11R30, 
A11R31 junction voltage is optimum. If the junction 
voltage is lower, the marker, pulse will have a flat 
bottom; if higher, the pulse will be reduced in ampli- 
tude. During the ramp flyback, the Marker Generator 
is returned to its previous state and a second marker 
pulseis produced but is obscured by the blanking pulse. 

4-79. Clamp diodes AllCRll and A11CR12 limit the 
amplitude of the marker pulse and protect A11Q6 and 
A 11^ from excessive negative collector voltages. 
Clanip diode A1 1CR8 prevents excessive negative volt- 
age at the base of A11Q5; AllCRlS holds A11Q8 base 
voltage near 0 volts between marker pulses. Before 
and after the marker pulse, A11CR14 is back-biased 
to prevent amplitude' modulation signals from being 
fed back into the Marker Generator. 

4-80. Cathode Follower A4V4B isolates the summing 
circuit from transistor amplifier A11Q5. A2R23 

(MARKER 1 HF) sets marker 1 frequency at the high 
end of tbo Oscillator tuning ra ge . A HR 18 (MARKER 
1 LF) sets marker 1 frequency at the low end of the 
Oscillator tuning range. 
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Principles of Operation 

4-81. When MARKER SWEEP is selected, the grids 
of A4V3A and A4V3B are grounded, disabling the Fre- 
quency Marker Section. Frequency markers are thus 
not available with the Marker Sweep. The marker 
sweep is simply a second sweep having all the charac- 
teristics of the START STOP sweep except that its 
start and stop frequencies are selected by the, marker 
settings on the slide rule dial. A marker sweep can- 
not include markers. 

4-82. The marker sweep circuit consists of the 
MARKER 1 START/CW (R8) and MARKER 2 STOP 
(RIO) potentiometers with calibration adjustments 
A2R22, A2R30, and A1R2, A1R3 respectively. When 
MARKER SWEEP is selected, R8 is connected into 
the Ramp Combining Circuit inplaceof R6 START/CW 
(see Figure 4-9) and performs all the functions 6f R6; 
RlO is connected into the Ramp Combining Circuit in 
place of R9, no other marker circuitry is operational. 
A2R22, A2R30 and A1R2, A1R3 calibrate the MARKER 
SWEEP so there is no difference in RF output frequency 
between the START STOP and MARKER sweeps for 
identical end-point settings. 

4-83. THI AUTOMATIC L8VIL CONTROL 
AMPLIFIIR. 

4-84. The Automatic Level Control (ALC) Amplifier 
is for, use in a negative-feedback system for reducing 

— marker generator 



+ 20V 




Fig» re 4- 12 . Marker Generator 
Simplified Schematic, Diagram 
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Principles of OperiiUon 

power level variations at the Sweep Oscillator RF out- 
put 1 In the feedback system, the ALC amplifier re- 
ceives a negative voltage directly proportiohsl to RF 
power from an external crystal detector or power 
meter. It compares this voltage against an internal 
reference voltage and develops a difference signal 
which is amplified, inverted, and applied to the 
Attenuator-Modulator. The effect of this difference 
signal is to hold RF output power nearly constant as 
output frequency changes. The internal reference 
voltage is adjustable by the RF Unit POWER LEV^IL 
control R1 to provide manual control of RF output 
power. 



4-85. The ALC Amplifier consists of a modulator, 
a differential amplifier, a leveling loop monitor, and 
an ALC gain circuit in the RF Unit. The differential 
amplifier compares a voltage proportional to RF level 
to an internal reference voltage and provides a differ- 
ence voltage. Output amplifier A12Q3 inverts and 
amplifies the differential amplifier output. The dif- 
ference voltage is applied to the modulator circuits to 
level-set RF output power and to reduce RF power 
variations. Fqr amplitude modulation of RF power 
leveled by a system using a crystal detector, modu- 
lator A 11Q12 superimposes amplitude modulation sig- 
nals on the reference voltage. 



4-86. THE DIFFERENTIAL AMPLIFIER. The dif- 
ferential amplifier consists of two differential ampli- 
fiers that function as one. Double transistor A12Q4 
forms ah input differential amplifier, and A12Q1, 
A12Q3 form ah output differential amplifier. 



4 -87. A12V.1 couples the high impedance collectors of 
the input amplifier to the low impedance base circuits 
of the Output amplifier. Reference voltage for the dif- 
ferential amplifier, obtained from RF Unit POWER 
LEVEL control Rl, is applied to A12Q4A base. A 
voltage proportional to RF power is applied toA12Q4B 
base, and a difference voltage is obtained at A12Q2 
collector. 



4-88. Screwdriver -operated RF Unit LEVEL SHUNT 
AlRl, shunting Rl, determines the range of reference 
voltage available from Rl. 



4 -89. The effectiveness of the RF power leveling sys- 
tem depends upon the gain of the ALC amplifier and 
the sensitivity of the RF power -sensing device i RF 
Unit EXT ALC Gi\IN control R3 adjusts lopp gain of 
the RF leveling system to (1) prevent the system from 
oscillating at high POWER LEVEL settings when sys- 
tem gain is high, and (2) to optimize leveling perfor- 
mance at low POWER LEVEL settings when system 
gain is reduced. 



4-90. A12Q4 is a dual transistor to equalize dc 
drift with temperature between the two sides of the in- 
put differential amplifier. During RF power leveling, 
voltages equal within 0.1 mv occur at the bases of 
A12Q4A and A12Q4B. An indicatior of significant dif- 
ference between these voltages is a step in the normally 
straight-line, between- sweep Oscilloscope display of 
blanked RF power. 

4-91. THi ATTINUATOR-MODULATOR. 

4-92. The RF Unit Attenuator-Modulator unit A4 is 
located in the RF transmission path between Backward- 
Wave Oscillator tube VI and the Sweep Oscillator RF 
output. The unit performs the functions of attenuation, 
leveling , and amplitude modulation of the BWO tube 
RF output remote from the BWO tube. This capability 
results in greater frequency accuracy, and stability 
than application of amplitude -controlling signals di- 
rectly to the BW[0 tube. 



4-93. T.h«‘ Attenuator- Modulator unit is a current - 
controlled absorption attenuator which consists of a 
number of solid state PIN diodes shunting a microwave 
transmission line. The PIN diode has intrh (I) 
semiconductor material between P and N regions. The 
intrinsic material causes a forward- biased diode to 
absorb microwgve energy, the amount of absorption 
being determined by the amount of biasing current: 
the greater the biasing current, the greater the ab- 
sorption. Since a single diode cannot absorb enough 
microwave energy without causing a discontinuity, 
several diodes, biased in parallel, are spaced along 
the transmission line. Appropriate control of biasing 
current permits RF power leveling, RF power atten- 
uation, amplitude iiiodulation and combinations of 
leveling, attenuation and modulation. The Attenuator- 
Mbdulator unit in the Sweep Oscillator has an attenu- 
ation range of 30 db minimum produced by a bias cur- 
rent range of about 4 to 7 ma. 



4-94. During unleveled operation amplitude modula- 
tion signals are superimposed on diode bias current 
supplied through RF Unit POWER LEVEL control Rl. 
During automatic RF power leveling bias current for ' 
level control and amplitude modulation is supplied by 
the ALC Amplifier. 









OPTIONAL DIRICTIONAL DETICTOR. 



Directional Detector unit A5, supplied with 
Lon 01 RF Units, completes an internal RF power 
leveling lobp. The Directional Detector is a direc- 
tional coupler with a crystal detector at the secondary 
line output. Located between Attenuator -Modulator 
A4 and the Sweep Oscillator RF output, the Directional 
Detector samples RF power output and converts level 
variations in the sample to proportional dc. During 
automatic leveling, this dc signal is applied to the 
ALC (leveling) amplifier which controls attenuation in 
Attenuator -Modulator A4 and reduces RF level varia- 
tions. INT-EXT switch SI, must be at INTernal for 
internal RF power leveling. The EXTernal position 
opens the internal leveling loop to permit external 
remote-point and power meter leveling. 
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4^7. IOW-7AW mm. 

4-98. LoWt P ass Filter FLl is a passive low-pass 
RF filter with cut-off frequency close to the upper 
limit of the Sweep Oscillator frequency range. The 
filter reduces harmonic effects which degrade RF 
power leveling. 

4-99. THI PRIMARY POWIR TURN-ON 
SIQUINCI. 

4-100. Primary power turn-on to the Sweep Oscilla- 
tor circuits occurs in timed stages to provide longer 
life and protection for the expensive BWO tube and 
other components. At turn^on, thermistor A9RT1 
prevents a high-current surge in the ac-operated tube 
heaters and power supplies connected to T2. Initially^ 
there is a 40- volt drop across A9RT1 that diminishes 
to 1 volt in about 15 seconds. Time delay circuit 
A8C6, A8R13, A8Q1^ K2 prevents application of oper- 
ating helix and anode voltages to the BWO tube before 
the BWO tube cathode reaches operating temperature. 
The delay period starts after the -6. 3 and +20 volt 
supplies are turned on. A8C 6 then begins to charge 
toward these voltages through A8R13. Eventually (60- 
120 secondsjl^ the charge on A8C6 forward-biases A8Q1 
which actuates K2. Contacts of K2 energize T1 pri- 
mary winding and actuate A3K1 to energize the helix 
and anode voltage generators. The +20 volt supply 
and relay K2 are interlocked by the RF Unit. The 
primary power turn-on sequence is shown in the dia- 
gram ofv Figure 4-13. 

4-101. To protect the BWO tube from excessive 
heater voltage or helix current, the turn-on circuits 
are held operational by safe values of helix current 
and heater voltage, and are released if either is ex- 
cessive. This power shut-off results in a loCk-out 
condition that requires the LINE switch to be set to 
OFF before normal operation can be restored. The 
BWO tube anode is protected from excessive dissipa- 
tion by fuse FI. 

4-102. THI POWIR SUPPLIIS. 

4-103. GENERAL OPERATING PRINCIPLES. 



4-104. All the dc operating voltages shown in Figure 
4-2 are electronically regulated. Some are obtained 
directly from regulated supplies, others are derived 
by voltage division from regulated supplies . 



4-105. There are five transistor type electronic reg- 
ulated power supplies providing +275, -300, +20, 12.6 
and -6.3 volts. All of the regulators operate as follows. 
As shown in Figure 4-14, a regulating element (Series 
Regulator) is connected in series with the load apd the 
dc power source (Rectifier). The resistance of the 
regulating element is made adjustable so that the volt- 
age at its output will be adjustable. The resistance 
is adjusted by a control voltage; the higher the control 
voltage, the higher the output Voltage . A sample of 
the Series Regulator output voltage is compared against 
a stable dc reference voltage by a Comparison Ampli- 
fier and the difference voltage is inverted and applied 
to the Series Regulator. As a result, any tendency 
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for otitput voltage tp change is immediately counter- 
acted by the control voltage, and the supply output 
voltage remains constant. 

»' • ' 'I ■ 

4-106. Since the gain of the Comparison Amplifier 
determines the degree of regulation, it may be fol- 
lowed by an additional control, or driver, amplifier 
to improve regulation. The Comparison Amplifier is 
a differential type for temperature stability. The dc 
reference voltage used for comparison is obtained 
from voltage regulator electron tubes, from semi- 
conductor voltage reference diodes, or by voltage 
division from another regulated power supply. When 
an adjustable power supply is used as the reference 
for another supply, changing its output level also 
changes the level of the supply for which it is the 
reference. 



4-107. +275 AND -300V POWER SUPPLY 
TURN-ON SEQUENCE. 

4-108. The following paragraphs describe the +275V 
power supply. A similar description applies to the 
-300V supply, with exceptions noted. 

4-109. A5CR1, A5CR2 andA5CR3 form a voltage ref- 
erence stick, and provide +180V to forw'ard bias 
A5CR20. Current flows through A5R29 and A5R24, 
and then into the base of A6Q7. A5V1 will not conduct 
at first because filaments have not heated. 

4-110. The resulting large A6Q7 *base current (about 
0.9 mA) causes A6Q7 to saturate. The high A8Q7 col- 
lector current robs base current from A6Q6 and shuts 
off series regulator A6Q10 by maldngA6Q5 and A6Q10 
collector currents zero. This prevents current flow 
through the series regulator. Because A6QI0 is cut 
off, the impedance of the power supply is high and very 
little current flows through A5R34 into the +275V sup- 
ply load. , 

4-111. Voltage at A6F1 (input tothe +275V supply volt- 
age limiter) is about 360V. Thus, current flows through 
A5R2, A6CR4, A6CR5, A6R6 and A6Q7. Initial +4 OV 
output voltage is established by voltage division between 
A5R2 and A6R6. The output voltage stays at about 40V 
magnitude (+ for +275V supply; - for -300V supply) 
until after A5V1 vacuum tube filaments have heated 
up. The output voltages track as they increase from 
the 40V level to the normal output leyels. 

4-112. A few seconds after turn-on, A5V1 conducts 
and shunts base current formerly available to A6Q7, 
A6Q7 collector current then decreases, allowing cur- 
rent to flow through the base of A6Q6. Series regulator 
A6Q10 then conducts only through the load impedance 
because the current path through A6CR5 and A6R6 is 
Closed by limited A6Q7 base current. 
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4-113. The output voltage begins to rise as A6Q10 
collector current flows into the load and charges C8B. 
When the output reaches +275V, AS VI shunts just 
enough current away f rom the base of A6Q7 to control 
the output current, maintaining a constant voltage re- 
gardless of the load impedance. The initial condi ions 
hold until AS VI begins to conduct appreciable current 
and the power supply outputs increase In voltage toward 
a stable condition. 

j 

4-114. When the -300V supply output voltage increases 
more negative than -82V, A5V2 turns on to regulate 
the A5Q1 and ASQ2A base voltages at this level. When 
the output voltage is -300V, voltage at the center tap 
of A5R7 -300V ADJ is set to -82V and A5Q2A will take 
over control of the A6Q9 base current. This control 
establishes the stabilized -300V output voltage. 

4-115. Since the voltage difference between AS VI 
cathode and A5CR14 cathode isless than IQV, A5CR17 
prevents current from passing through A5R16 and into 
A5R22 when a stable condition is reached. This mini- 
mizes +275V supply drift by reverse biasing ASCRIS; 
i.e., there are no voltage variations across non- 
conducting ASCRIS. 



4-116. +275V AND -300V POWER SUPPLY 
INTERDEPENDENCE. 

4-117. Wheh the +275V supply output voltage exceeds 
+180V, A5CR21 conducts, A5CR20 is reverse biased, 
and A5V1 is supplied with a well regulated plate volt- 
age. A5V1 can conduct the proper current only if the 



-300V supply voltage fbr A5R22, A5R23 and A5R26 is 
approximately correct. Thus, the +275V supply is de- 
pendent on the -300V supply for proper operation. 

4-118. Further, the -300V supply needs correct bias 
current supply by the +275V supply. The -300V sup- 
ply sequences through the following states as the output 
voltage increases from -40V to -300V. 

4-119. At turn-on, some of the A5R15 (next to test 
loop B) current flows through the base of A6Q9, turning 
on A6Q9, A6Q8 and the -300V series regulator A6Q11. 
A6Q11 collector currentpasses through the -300V sup- 
ply load impedance and develops an output voltage 
which is controlled by the relationship between A5R1 5, 
A5R16 and A5R22. Assuming that A6Q9 base current 
is negligible and that the vbltage at A5CR14 cathode is 
always about 4.5 volts, the current flowing through 
A5R15 will also flow through A5R16 and A5R22 (A5V1 
is off because filaments have not yet heated) and will 
develop a voltage at test point 1 about equal but of op- 
posite polarity to the voltqge at test point 2, because 
the resistive sum of A5R22 and A5R16 is about equal 
to A5R1 5. The two power supply outputs approximately 
track each other during turn -on because equal currents 
flowing through equal resistances yield equal voltages. 
The small base current required by A6Q6 to maintain 
tracking is controlled by the voltage at either end of 
the A5R15/A5R16/A5R22 resistor stick. 

4-120. 4-275 AND -300V CURRENT LIMITERS. 



4-121. The two current limiters are Identical in 
function; the following pai:agraphs describe the +275V 
current limiter. The current limiters are similar to 
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Fi^re 4-15. Sequence Diagram for BWO Tube Heater Over-Voltage and 

Helix Over-Current Protection 
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a bridge circuit. A5Q4 acts as a switch to shunt base 
current away from A6Q6 which drives the series reg- 
ulator, thus turning off the current ava.ilable to the 
load. The unique characteristic of the circuit is that 
the maximum current available to the load is roughly 
proportional to output voltage. 

4-122. Under normal operating conditions A5Q4 is 
turned off and the series regulator can have as much 
base current as it needs. If the load resistance begins 
to decrease so that the load current increases, A6Q10 
emitter voltage increases due to the increase of Volt- 
age across A5I134 . A5Q4 base voltage also increases 
and eventually exceeds A5Q4 emitter voltage. This 
turns on A5Q4, unbalances the bridge and provides a 
current path from the base of A6Q6 to the emitter of 
A5Q4, limiting the base current available to A6Q6. 

4-123, Once A5Q4 collector current starts to flow, 
the output voltage decreases as series regulator A6Q10 
base current, is limited. A6Q7 will cut off as the feed- 
back circuit tries to restore the output voltage, but the 
resulting extra base current available for the base of 
A6Q6 will be limited by the amount of A5Q4 collector 
current. With this limiting, the output voltage is no 
longer controlled by the feedback circuit, but is in-, 
stead controlled by the current limiting circuit. 

4-124. +275V AND -300V VOLTAGE LIMITERS. 

4-125. The two voltage limiters are identical in 
function;' the following paragraphs describe the +275V 
voltage limiter. The +275V voltage limiting circuit 
works in conjunction with the +275V current limiter to 
control voltage and current levels during all phases of 
turn-on, normal operation, and short circuit operation. 

4-126. Under normal operating conditions, A5Q4 
emitter (+275y output) is at +275V so that the voltage 
difference between this point and the collectors of A6Q1 
and A6Q3 is about 125V. (Maximum voltage at A6Q3 
is +400V at high line.) With only 125V available, A6CR1 
and A6CR2 will not conduct so that A6Q1 and A6Q3 will 
saturate. In this state, the voltage drop between the 
A6Q1/A6Q3 collectors and the collector of A6Q19 is 
nearly zero. Thus, the A6Q10 series regulator col- 
. lector to emitter voltage is a rakximum of 125V; a safe 
level for collector currents in excess of 200 mA. 

4 -127. If the +275V supply load resistance should sud- 
denly decrease to zero, A6Q10 emitter voltage will be 
about zero. A maximum of +400V at A6F1 will drop 
across A6R1/A6R2/A6CR1/A6R15/A6CR2. A6CR1 
^nd A6CR2 together drop approximately +14dV, leaving 
260V drop across A6R1 and A6R2. Disregarding A6Q1 
base current, A6Q10 collector voltage level is then 
about 270V, i.e., the collector volts^e of ,A6Q10 is 
about the same as the voltage at the junction of A6R1 
and A6R2. In this state, series regulator A6Q10 col- 
lector to emitter voltage will be about 270V. This is 
a safe level because the current limiter limits the cur- 
rent through A6Q10. A6GR1/A6CR2 and A6R1/A6R2 
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4 -128. THE -6. 3 VOLT SUPPLY. 

4-129. The -6.3 volt i^upply provides electron tube 
heater power as well as transistor operating power 
and clamp reference voltages for various circuits. , 
The supply operates as esqplained under General Oper- 
ating Principles except that it is self- referenced and 
requires two series regulators (Q2, Q3, and A14Q4) 
in parallel to supply the required current. 

. ’ '• . ' 

4-131. The -6 1 3 volt supply has over-voltage pre- 
vention to protect theBWO tube heater from excessive 
voltage resulting from a short-circuit of one of the 
series regulator transistors. The over-voltage pre- 
vention circuit, A9K2,A9CR17,A9R8, and A9R9 disconnects 
the supply from its rectifier and initiates an action 
which removes the other BWO tube operating voltages. 

If a series regulator transistor short circuits, the 
supply output voltage rises enough to cause break- 
down diode CR2 to conduct and provide an operate cir- 
cuit for heater Over- Voltage relay A9K1.A9K1 ener- 
gizes. K1 contacts disconnect rectifiers A9CR7 , A9CR8 
from the -6.3 volt regulator and connect their output 
directly to the coil of A9K1, holding A9K1 operating.The 
complete sequence for removing the BWO tube opera- 
ting voltages is shown diagrammatically in Figure 
4- 15 . The Sweep Oscillator remains in the state shown 
in Figure 4- 15 until LINE Sll is set to the off position, 
allowing the relays to reset for a normal turn-on 
cycle. The time delay will not recycle unless the RF 
, Unit is installed. However, a turn-on cycle should 
not be restarted until the cause of shutdown has been 
investigated. 



4-132. THE 12.6 VOLT SUPPLY , 

4-133. The 12. 6 volt supply provides regulated elec- 
tron tube heater power. The positive side of the sup- 
ply is connected to a +65 volt tap on voltage divider 
A14R4, A14R5 from which the supply maintains a 
-12.6 volt difference. The regulator output voltage is 
coupled, without signal loss, by A14CR2 to the base 
of A14Q1. This base signal is inverted and amplified 
in Al4Ql, and applied to A14Q2 base. Current- 
amplified in A14Q2, the signal becomes degenerative 
feedback at the base of series regulator Q4 to counter- 
act voltage variations at Q4 base. 



4-134. THE +20 VOLT SUPPLY. 



4-135., The +20 volt supply provides regulated tran- 
sistor operating power. The regulator circuit oper- 
ates as explained under General Operating Principles. 
DC reference for the Comparison. Amplifier is obtained 
from voltage divider A14R8, A14R9 connected between 
the regulated +275 volts and ground potential. The 
Comparison Amplifier A14Q5, A14Q6 is followed by 
current amplifier (Driver) A14Q3 which supplies base 
current to Series Regulator Ql. 



values are such that for any combination of load cur- 
rent and output voltage, the voltage across A6Q3 col- 
lector to emitter will be large enough to liniit the series 4-136. BWO TUBE HELIX OVER-CUEtRENT 
regulator power dissipation within, safe limits. PROTECTION. 

,"^ 4-21 
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DC referencefor theComparison Amplifier is obtained current rating which is specified by the tubemanufac- 

from voltage divider A14R8, A14R9 connected between turer. This rating insures that helix power dissjipa- 

the regulated -f 27 5 volts and ground potential. The tion remains within safe operating limits. Over' jad 
Comparison Amplifier A14Q5, A14Q6 is followed by Relay K3^ in series with the Helix Voltage Generator, , 
current amplifier (Driver) A14^ which supplies base disconnects operating voltage from the helix if helix 
current to Series Regulator Ql. current exceeds the tube manufac^rer's specified 

maximum. If helix current exceeds the operate value 
for the overload relay, the relay is energized to remove 
all operating voltages from the BWO tube as shown 
4-136. BWO TUBE HELIX OVER-CURRENT diagramniaticallyinFigure4-15. The Sweep Oscillator 

. PROTECTION. remains in the state shown at the end of the sequence 

in Figure 4 -15 until LINE SI 1 is set to the off position, 
4-137. The BWO tube helix is iirotected from exces- allowing the relays to reset for a normal turn-on cycle, 

sive current by Overload Relay K3. Each type of However, a turn-on cycle should not be restarted until 

backward-wave oscillator tube has a maximum helix the cause of shut-down has been investigated. 
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5-2. This section provides instructions and informa- 
perforin performance tests, (2) itiake ad- 
and perform calibration, (3) troubleshoot, 
and (4) repair the 8690 B Sweep Oscillator. Where 
applicable, these procedures include the information 
required to perform maintenance on the 8690 series 
RF Units used with 

5 -3. TEST EQUIPMENT REQUIRED. The test instru- 
ments required for maintenance are listed in Table 5 - 1 . 
Test instruments other than those listed may be used 
provided performance equals or exceeds Critical 
Specifications. 

' • , 'I . . 

S<^4v MAINTINANCf PtiCAUTI 

— WAAWlNOf — — T 

VOLTAGES IN EXCESS OF 1000 VOLTS 
INSIDE CABINET 



- top side near fan on A8V2 and A8V3 plate 
(anode) connectors 

- under side on exposed Tl, C2 and C3 ter- 
minals 

- right side on BWO tube terniinal assembly 
A3, RF Unit 

- left side on high voltage power supply 
assembly A8 

DO NOT SHORT CIRCUIT CASES OF CHASSIS- 

MOUNTED TRANSISTORS TO CHASSIS. 
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S-S. PBIIODIC MAINTmANCi 



5-6. CLEANING THE RF UNIT AIR FILTER, 



5-7. Inspect the air filter regularly and, if necessary, 
remove and wash it in detergent and water. Unre- 
stricted air flow gives longest component life. Keep 
the filter clean. 

S-a. LUBRICATION 

5-9. No routine lubrication is needed. Mechanical 
parts are lubricated at the factory. 



5-14. PIRPOIIMANCI TBIS. 



5-15. The procedures listed in Table 5r2 test the 
electrical performance of the 8690 series Sweep Oscil- 
lator-RF Unit combinations for: (1) Incoming inspec- 
tion, (2) Periodic evaluation, (3) Calibration, and 
(4) Testing after repair. The tests can be performed 
without access to the instrument interior. Specifica- 
tions of Section I in this mahual, and in the applicable 
RF Unit manual, are the performance standards. If 
the Sweep Oscillator-RF Unit combination fails to meet 
any of the performance test specifications, and a cir- 
cuit malfunction is not suspected, refer to the ac^just- 
ment procedures. If a circuit malfunction is suspected, 
refer to the troubleshooting paragraphs. 



jSectiony V 
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Table 5-1. Test Equipiinent Re^lulred for Maintenance 



Instrument 


Critical Specifications 


Recommended Models 


Adjustable line voltage 
transformer 


Voltage Range: 90 to 130 vOlts 
Current: 7. 5 amperes 
Voltmeter Accuracy: ±1 volt 


General Radio W10MT3A 
Superior Electric UCIM 


Oscilloscope 


Vertical Bandwidth: 5 MHz 
Vertical Sensitivity: 5 mV/cm 
Sweep Time Accuracy: ±3% 


HP140 with 1402 and 1420 Plug- 
Ins 

HP 175 with 1752 Plug-In 


Crystal Detector 


Frequency Range: Same as RF Unit 
used 

Sensitivity: 100 mV dc from < 0.35mW, 
high level; > 0. 4 mV dc/^W, low level 
Frequency Response: ±0. 5 dB or better 


HP 423 


Fixed Attenuator 

/ ■ 


Frequency Range: Same as RF Unit 
used 

Attenuation: 3, 6, 10, 20, 30 dB as 
required 


HP 8491 Op. 03 = 3 dB 
08 = 6 dB 
10 = 10dB 
20 = 20 dB 
30 = 30 dB 

, ■ 


Frequency Meter 


Frequency Range: Same as RF Unit 
used 

Accuracy: ±0. 1% 


HP536 

HP537 

HP 532 series for waveguide bands 


Power Meter and 
Thermistor Mount 


Frequency Range: Same as RF Unit 
used 

Power Range: l^WtolOmW 


HP 432 with HP 8478 and HP 486 


Waveguide- to-Coaxial 
Adapter 


Frequency Range: Same as RF Unit 
used 

(>■ 


HPH, X281 

( 


Square- Wave 
Generator 


Frequency Range: 40 to 1200 Hz 
Output: -13 volts peak 
Symmetry: 50-50 


i 

HP211 

< 


Audio Oscillator 


Frequency Range: 100 Hz ±10 Hz 
Output: 0-14 Vrms 


HP200, 20^ 


]^C Voltmeter 

: 1 
1 


Average - responding, rms , 
calibrated , 

Range: -28 to -60 dBm minimum 
Accuracy: ±5% 


HP400 


DC Voltmeter 


Range: 0 to ±300 volts 
Accuracy: ±3% 

Input Impedance: 20k, ohms/ volt 


HP 3460B 

^1 


DC Voltage Source 


Output: regulated, variable 
Range: 0 - 20 volts 
Polarity: negative 


HP 721 Transistor Power Supply 
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^ NOTE' ■ 

ALLOW 30 MINUTES WARM UP. 

1. Bow«r Variotion, Unl«v«Ud. 

Procedure 

a. Connect equipment as shown in Figure 5-1. Omit connection of oscilloscope. 

b. Set RF Unit controls as follows: 



ALC (Option 01) . . . . . ........... . . . EXT 

POWER LEVEL ..... . . . . . .... . . ... MAX CW 



c. Set 8690 controls as follows : 

PWR MTR LEVEL. .... OFF SWEEP TIME VERNIER MAX CCW 

ALC ... ... . . , ...... RELEASED START/CW. . . ; Low end of specified range 

SWEEP SELECTOR . . . . . TRIGGER STOP/AF High end of specified range 

SWEEP TIME (SEC). .... 100-10 LINE RF 

d. Press MANUAL TRIGGER pushbutton. 

e. Measure power output over specified RF Unit frequency range. 

f. TEST LIMIT: Maximum power output variation less than 10 dB. 

2. Pow«r Varialion, External L«v«ling. 

Procedure 

a. Connect equipment as shown in Figure 5-3 according to RF Unit model used. Omit connection; A and B. 

b. Set RF Unit controls as follows: 

ALC (Option Ol) . . ........ .... ..... EXT , 

POWER LEVEL ................... max CCW 

c. Set 8690B controls as follows: 

ALC....................... DEPRESSED 

SWEEP SELECTOR .. .............. CW 

START/CW Low end of specified range 

STOP/ AF High end of specified range 

LINE RF 

/ 'I ' ' ■ ’ ,■ ' ' ■ ' . " 

d. Set POWER LEVEL for maximum leveled power output (as indicated by UNLEVELED light). 

e. Measure maximum leveled power output on power meter. Compensate for characteristic changes 
with frequency for the cables, attenuator, adapter, and calibration factor of thermistor mount, if any. 

f. Measure dc level, VI, at XTAL ALC connector using oscilloscope. 

g. Set POWER LEVEL for a -1. 0 dB change in power meter reading* 

h. Measure dc level, V2, at XTAL ALC connector using oscilloscope. 

i. Calculate the test limit for an ALC signal change which corresponds to (A) *0.2 (0.4 pk-pk) dB power 
output variation, or (B) *0. 1 (0. 2 pk-pk) dB power output variation acqording to RF Unit model used: 

(A): n2!^(V,pk-pk) (B): (V, pk-pk) 

(A type RF Units) (B type RF Units) 

j. Set 8690 SWEEP SELECTOR to AUTO. 

k. Set POWER LEVEL for maximum leveled power output (as indicated by UNLEVELED light). 

l. Measure voltage variation in ALC signal. 

m. TEST LIMIT: The (V, Pk-Pk) value calculated above. This test limit excludes coupler and detector 
variation. Maximum power output variation in dB as follows: 

All '’A” Model RF Units: *0. 2 dB 
All "B” Model RF Units: *0.1 dB 

' ' •' ' ' ^ . . ■' . ''' V . : ' ' ' . ; . ' . '■ : ' ' ' ■ (Continued) 
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3. Fow«r Vorlation/ InUrhal L«v«ling(Opfioii 01 RF Units). 

Procedure 



a. Connect equipment as shown in Figure 5>1 to include power meter, thermistor mount and attenuator 
Omit cdhnection to oscilloscope. 

b. Set RF Unit controls as follows; 

ALC (Option 01) ................... INT 

POWER LEVEL MAX CCW 

c. Set 8690 B controls as follows: > 

ALG. ............... ..DEPRESSED 

SWEEP SELECTOR TRIGGER 

SWEEP TIME (SEC) ....... 100-10 

START/CW Low end of specified range 

STOP/AF High end of Specified range 

LINE . . RF 



d. Press MANUAL TRIGGER pushbutton. 

e. Set POWER LEVEL for maximum leveled power output (as indicated by UNLEVELED light). 

f. Measure power output over specified RF Unit frequency range. , Compensate for characterisitc 
changes with frequency for the cables, attenuatv^r and calibration factor of the thermistor mount, if any. 



g. TEST LIMIT; Maximum power output variation in dB as follows: 



8691A: 


±0. 4 dB 


8693B option 100: 


8692A: 


±0.4 dB 


8694A/B 


8693A; 


±0. 5 dB 


8694A/B option, lOG : 


8693B: 


±0. 4 dB 


8694A/B option 200: 


Maximum Lavalad Powar Output. 





±0.4dB 
±0. 75 dB 
±0. 75 dB, 
±0. 75 dB 



Procedure 



a. Perform steps a through e of Performance Test 2, except set Option 01 RF Unit ALC switch to INT. 

b. TESTLJTV rT: As specified in Table 1-1, Summary of Specifications. 

5. Start/CW Accuracy (Start-Stop Function). 

Procedure ' 

a. Connect equipment as shown in l igure 5-2, according to RF Unit model used. Omit connections A, 
B, and C. Omit the directional detector combination at the RF output connector. 

b. Set the RF Unit controls as follows: 

POWERLEVEL. MAX CW 

ALC (Option 01) EXT 

c. Set 8690 controls as f ollpws: 

AMPLITUDE MOD pushbuttons . .... . . . . All, released 

ALC Released 

LINE . . . RF 

d. Adjust oscilloscope to observe CRT beam dot displacement as frequency meter is tuned through RF 
output frequency, An oscilloscope horizontal sweep is not required. 

e. Set 8690 controls as follows: , ' 

START/STOP. Depressed 

SWEEP SELECTOR ....... CW 

START CW Low end of specified range 

STOP/aF . . * . ... . . High end of specified range 

f. Tune frequency meter to obtain maximum vertical displacement of oscilloscope display. Note and 
record difference in frequency reading between frequency meter and START/CW dial indicator. Repeat 
for START/CW at midpoint and then at high end of specified range. 

g. TEST LIMIT: The START/CW dial indicator and frequency meter, reading agree to within the ap- 
plicable RF Unit Frequency Accuracy specifications listed in Table 1-1. 



(Continued) 
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6. Starf/CW Accuracy (AF Function). 

Procedure 

a. Perform steps a through d of Performance Test 5. 

b. Set 8690B controls as follows: 

AF. ........................ . . . Depressed 

SWEEP SELECTOR. . . . . CW 

START/CW Low end of specified range 

STOP/AF. High end of specified range 

c. Perform steps _f and g of Performance Test 5. 

7. Stort/CW Accuracy (IXT FM Function). 

Procedure 

a. Perform steps a through d of Performance Test 5. 

b. Set 8690B controls as follows: 

EXT FM . . . Depressed 

SWEEP SELECTOR . CfV 

START/CW L6w end of specified range 

STOP/AF High end of specified range 

c. Perform steps f and of Performance Test 5. 

5. Marker I - Start/CW Accuracy. 

Procedure ^ , 

a. Perform steps a through d of Performance Test 5. i 

b. Set 869GB controls as follows: 

MARKER SVi^EP ................. Depressed 

SWEEP SELECTOR. i . . . . CW 

MARKER 1 High end of specified range 

c. Tune frequency meter to obtain maximum vertical displacement Of oscilloscope display. Note and 
record any difference in frequency reading between frequency and MARKER 1 dial indicator. Repeat for 
MARKER 1, MARKER 2 at low end of specified range. 

d. TEST LIMIT: The MARKER 1 dial indicators, and the frequency metier agree to within the applicable 
RF Unit Frequency Accuracy specifications listed in Table 1-1. 

9. Marker 2 - IStop Accuracy. 

' . ' . r*. ' 

Procedure 

— \\ 

a. Perform steps a through 4 of Performance Test 5. 

b. Set 8690B controls as follows: 

MARKER SWEEP ..Depressed 

SWEEP SELECTOR. MANUAL 

MARKER 2 High end of specified range 

MANUAL SWEEP. MAX CW 

c. Perform steps c and d of Performance Test 8. 



10. Stop/AF Accuracy (Start-Stop Function). 

Procedure 

a. Perform steps a through d of Performance test 5. 

b. Set 8690B controls as follows: 



START/STOP . Depressed 

SWEEP SELECTOR . MANUAL 

MANUAL SWEEP ......... .... . MAX CW 

STOP/AF ............. . . . . ... . . . High erid of specified range 

• ■ ' . A . . 
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c. Tune frequency meter to obtain naaximum vertical displacenaent of oscilloscope display. Note and 
record any difference in frequency reading between frequency meter and STOP/AF dial indicator. Repeat 
for stop/a F at low end of specified range. 

d. TEST LIMIT: The STOP/AF dial indicator and the frequency meter agree to within tljie applicable 
RF Unit Frequency Accuracy specifications listed in Table 1 -1 . 

11. Marker 1 and Mork«r 2 Accuracy. 

Procedure 

a. Perform steps a through d of Performance Test 5. Add connection A, Figure 5-2. f 

b. Set 8690B controls as follows: 

AF Depressed 

SWEEP SELECTOR ......AUTO 

START/C W High end of specified range 

MARKER 1 .............. High end of specified range 

MARKER 2 High end of specified range 

c. Tune frequency meter to obtain maximum vertical displacement of oscilloscope display. Note and 
record any difference in frequency reading between frequency meter and START/CW, MARKER 1, and 
MARKER 2 dial indicators. 

d. Repeat step e for START/CW, MARKER 1, and MARKER 2 set to the midpoint and then at end of 
specified range. 

e. TEST LIMIT: The SJTART/CW, MARKER 1, and MARKER 2 dial indicators and the frequency meter 
agree to within 1% of full scale for all RF Units. 

12. Swaap Output and Swaap R«f Output Fraquancy Lin«ar|ty. 

Procedure 

a. Connect equipment as shown in Figure 5-2, according to RF Unit model used. Omit connections A, 

B, and C. Omit directional detector or directional coupler -crystal detector combination at RF output. 

b. Set RF Unit controls as follows: 

POWER LEVEL MAX CW 

ALC (Option 01) Not applicable 

c. Set 8690B controls as follows: 

START/CW ; Low end of specified range 

STOP/AF . ... . . High end of specified range 

START -STOP ...Depressed 

SWEEP SELECTOR ...... MANUAL 

ALC. Released 

MANUAL SWEEP MAX CCW 

LINE RF 

d. Connect accurate dc digital voltmeter to SWEEP OUT connector. 

e. With MANUAL SWEEP maximum CCW, note voltmeter reading. Record as VI. 

f. With MANUAL SWEEP maximum CW, note voltmeter reading. Record as V2. 

g. Calculate SWE^P OUT voltage change, V2 -VI, equal to full frequency range sweep, Record as V3. 

h. Divide V3 into a convenient number of steps (e.g., 10) and calculate the SWEEP OUT voltage equal to 
each step. 

i. Divide the RF Unit frequency range into the same number of steps. Calculate the frequency that 
corresponds to each step. 

j. Measure RF output frequency at each voltage step. 

k. TEST LIMITS: RF output frequency and the calculated frequency agree to within the applicable RF 
Unit Frequency Accuracy specifications listed in Table 1-1. 

l. Add cohpection A, Figure 5-2. 

(Continued) 



Model 8690B 



Section V 
Maintenance 



TABti 5-2. PIRfORMANCi TISTS 



m. Change 8690B controls as follows: 

SWEEP SELECTOR. . AUTO 

SWEEP TIME(SEC) ................. Suitable 

n. Adjust oscilloscope horizontal sensitivity for calibrated sweep (e.g., 10 cm). 

0 . Set SWEEP SELECTOR to MANUAL. 

p. Adjust MANUAL SWEEP to set voltege at SWEEP OUT connector to voltage steps calculated in step h. 

q. At each step, mark dot position on oscilloscope graticule. 

r. Set SWEEP SELECTOR to AUTO. 

s. Tune frequency meter to position maximum vertical displacements over graticule marks. Note and 
record frequency meter reading for each setting. 

t. TEST LIMITS: Output voltage is proportional to RF frequency; 0 * 2V. At low end of RANGE 
increasing 40 ± 3V per octave. 

u. For Sweep Ref Output Frequency Linearity tests, repeat steps a through t using the RF Unit rear panel 

SWEEP REF OUTPUT cbnnector. ~ - “ 



13. Sw««p Lina Sync. 

Procedure ' 

a. Connect SWEEP OUT connector to the vertical input of an oscilloscope set for internal sweeping 
synchronized with the ac line frequency. 



Set 8690 controls as follows: 

SWEEP SELECTOR AUTO 

SWEEP TIME (SEC) . 1 - .01 

SWeEP TIME VERNIER ............. LINE SYNC 

LINE RF 



c. TEST REQUIREMENT: Waveform displayed by oscilloscope is synchronized with oscilloscope sweep. 

14. Swaap Output. 

Procedure 

a. Perform steps a and b of Performance Test 13. 

b. Measure period and amplitude of the ramp portion of the waveform displayed on the oscilloscope. 

c. TEST LIMITS: Raipp period is 10 ±3 milliseconds. Ramp amplitude is 15V :h2 volts. SWEEP OUT 
should be activated for START -STOP, MARKER and AF sweep functions with AUTO, MANUAL or TRIG 
modes. SWEEP OUT amplitude should not change with sweep time, sweep direction, or sweep width. 



15. Swaap Raf Output. 

Procedure 

a. Perform steps a and b of Performance Test 13, using the SWEEP REF OUTPUT connector. 

b. Measure voltage limits of the linear ramp portion of the displayed waveform. 

c. TEST LIMITS: For a full specified freq^ncy range sweep, ramp voltage limits are 0 + 2V at the 

low end of range, increasing approximately 40 i 3V per octave. SWEEP REF OUTPUT is activated for 
all sweep modes and functions. ' 



16. AM Saniitivity. 

Procedure 

a. Connect equipment as shown in Figure 5-1, according to RF Unit model used. Omit connections to 
oscilloscope. 

(Continued) 
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b. Set RF Unit controls as follows: 

POWER LEVEL MAX CW 

ALC (Option 01) . . . . . .,. . . . . . . . . . . • • Ext 

c. Set 8690 controls as follows: , i 

ALC. ..... . . . .................. Released 

START/CW i . ...... . . i Low end of specified range 

SWEEP SELECTOR GW 

. .LXNF)' ... . . . . . . . .. ..... . . ... RF ^ , 

di Note power meter reading with connection A omitted, Figure 5-1. 

e. Connect dc voltage source to EXT AM input, shown as connection A, Figure 5-1. Depress EXT AM 
pushbutton. 

f. TEST LIMIT: Power output decreases at least 30 dB from the level measured in step d. 

17. Int«rncii Squars Wava AM and AM Fraquancy Rasponta. 




I>rocedure ‘ 

— — '1 

a. Connect equipment as shown in Figure 5-3 to include power meter and thermistor mount. Omit con- 
nections A, B, and D. If Option 01 RF Unit is used, omit connections C, and directional detector or 
directional coupler -crystal detector combination at RF output. 

b. Set RF Unit controls as follows: 

POWERLEVEL ..... ...MAXCW 

ALC (Option 01) .......... INT 

c. Set 8690B controls as follows: 

ALC . Released 

SWEEP TIME (SEC)l 100 - 10 

INT SQ WAVE Depressed 

START/CW Midpoint of specified range 

START -STOP. Depressed 

LINE.... RF 

SWEEP SELECTOR CW 

d. Use oscilloscope sweep time calibration to measure square wave frequency. Rotate INT SQ WAVE 
FR^Q from maximum CW to rnaximum CCW. Repeat for all sweep times. 

e. TEST LIMIT: Square wave frequency range is >950 to 1050 Hz. 

f. Use power meter tp measure on/off ratio. Turn square wave off and read maximum leveled putput 
power. 

g. Rotate POWER LEVEL maximum CCW and note power meter reading. 

h. TEST LIMIT: On/off ratio is >20 dB at maximum leveled output. 

i. To check internal square wave AM under leveled conditions, repeat steps c through e with ALC 
pushbutton depressed and RF Unit POWER LEVEL set for maximum leveled power output. 

j. Include connection B, Figure 5-3. 

ko Set 869QB controls as follows: 

ALC Released 

SWEEP TIME (SEC) ....100-10 

SWEEP SELECTOR. ...CW 

START/CW i Midpoint of specified range 

EXT AM.. ........Depressed 

l. Monitor square wave generator with oscilloscope. Set frequency to 1000 Hz. Set amplitude to 10 volts 
peak -to -peak. 

m. Remove connection B from oscilloscope. Substitute connection A in place of power meter and 
thermistor mount. 




n. Connect in parallel with the oscilloscope vertical input a resistance which gives minimum decay time 
and overshoot for the displayed square wave. Use the smallest value of resistance that will obtain a suitable 
oscilloscope display; typically between 50 and 20Q0 ohms. Larger resistance increases rise time. 

■ . ' ' , , , . ' ' ■ .. ■ ' ' ' ^ (Continued) 
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0. Set START/C W to output frequency at which detected Square wave display shows maximum rise and 
decay times. 

p. TEST LIMIT: (Unleveled power output. ) Maximum rise and decay times for input frequencies as follows; 

8691A through 8694A, Option 100 2.0 jusec DC - 500 kHz 

8695A through 8697A v 3.0 jUsec DC - 750 kHz 

8691B through 8694 B including Options 100 and 200 1.0 ^sec DC - 1 MHz 

q. To check External AM Frequency Response under leveled conditions, repeat steps j through o with 
ALC pushbutton depressed and RF Unit POWER LEVEL M for maximum leveled power output. 

r. TEST LIMITS; (Leveled power output. ) Maximum rise and decay times for input frequencies as follows ; 



8691A through 8694A, including Option 100 
8695A through 8697A 

869 IB through 8694 B, including Options 100 and 200 

IS. Retiduol AM. 



15.0 jLisec DC- 75 kHz 

20. 0 jLisec DC - 50 kHz 
10.0/xsec DC -100 kHz 



Procedure 

a. Connect equipment as shown in Figure 5-1, according to RF Unit model used, 
and connection C. Substitute connections B and associated equipment. 



f>/ ■■ I I 

i.f 






er meter 



b. Set 8690B for CW operation, any frequency. ! 

c. Depress INT SQ WAVE pushbutton. r 

d. Vary RF Unit POWER LEVEL to obtain -28 dB re'ading on AC voltmeter. 

e. Release INT SQ WAVE pushbutton. 

f. TEST LIMIT: Voltmeter reading decreases at least 32 dB (e. g. , to -60 dB). Due to voltmeter re- 
sponse to a Square waveband crystal detector square law response, a 32 dB reduction in reading equals a 
40 dB reduction in signal level. 

19. ExUrnol FM Fraquancy Raaponsa and Sansifivity. 

Procedure 

a. Connect equipment as shown in Figure 5-2, according to RF Unit Model used. Include connection C. 
Omit connections A and B. 

b. Set RF Unit controls as follows: 

POWER LEVEL . As required 

ALC (Option 01) ...EXT 

c. Set 8690B controls as follows: 

EXT FM . Depressed 

AMPLITUDE MOD pushbutton All Released 

ALC . . . .' ; Released 

SWEEP SELECTOR CW 

START/CW Midpoint of specified range 

LINE, RF 

d. With audio oscillator, apply known sine wave voltage to EXT FM input. 

e. (Unleveled power output. ) Measure frequency response and voltage sensitivity at both the high and 
low ends of the specified range. 

f. (Leveled power output). For standard RF Units, add connection B, Figure 5-2. For Option 001 
RF Units, set ALC switch to INT, depress ALC button, and adjust for maximum leveled power. 

g. TEST LIMITS: Frequency Response: dc to 3 kHz. Sensitivity: deviation from CW setting approxi- 
mately 6% of specified frequency range per volt. 



20. Fanlift. 



Procedure 

a. Connect an ohmmeter to nieasure resistance between the rear-p^nel PENLIFT terminals. 



(Continued) 
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b. Set 8690B for full frequency range auto sweep, sweep time range 100-10 seconds. Ohmnieter should 
register short circuit between PENLIFT terminals when SWEEP is lighted, open circuit when SWEEP is 
not lighted. 

c. Repeat step b with 10-1 second sweep time range. 

d. Repeat steps band c with SWEEP SELECTOR at TRIG. 

e. Ohmmeter should register an open circuit between the PENLIFT terminals when the SWEEP SELECTOR 
is set to any position except XlJTO or TRIG and when SWEEP TIME (SEC) is set to any position except 100- 
10 and 10-1. 



21. Blanking Output. 

Procedure 

a. Use an oscilloscope to test for a blanking signal at the rear -panel BLANKING output. The blanking 
signal is a rectangular -3 to -5 volt pulse coincident with the RF-off interval between sweeps. Blanking 
pulses should be present at the BLANKING output during AUTO and TRIG sweeps whether or not the 
BLANKING switch is set to ON. The BLANKING switch disables only^,RF output blanking. For oscillo- 
scope display of the blanking pulse when the BLANKING switch is a/t/OFE, terminate the oscilloscope 
vertical input with approximately 1000 ohms. ' n 



22. Markar Output. 

Procedure 

a. Use an oscilloscope to test for Marker, signals at the rear -panel MARKER output. The marker signals 
are narrow, triangular, -4 to -6 vdlt pulses coincident with the RF -modulating frequency markers. MARK- 
ER output is activated by the MARK 1 and MARK 2 pushbuttons with the START STOP, AF and EXT FM 
sweep functions. No marker pulses are available with MARKER SWEEP. The front -panel MARKER 
AMPlitude control varies the amplitude of the RF -modulating marker pulses, but does hot affect pulse 
amplitude at the MARKER output. 

23. Traquancy Stal^llity with Powar taval Changa. 

Because time-varying magnetic fields of transformers and electric motors (especially cooling fan motors) 
can frequency modulate the backward wave oscillator, do NOT operate these devices close to the Sweep 
Oscillator. 

Procedure 

a. Connect equipment as shown in Figure 5-2, according to RF Unit used. Omit connections A, B to 
oscilloscope, and C. 

b. Set RF Unit controls as follows: 

ALC (Option 001) .... EXT 

c. Set 8690 controls as follows: 

ALC Depressed 

AM pushbuttons All Released 

SWEEP SELECTOR.... CW 

START/CW High end of specified range 

LINE......... RF 

d. Adjust PO\yER LEVEL for maximum leveled power, 

e. Tune frequency meter for optimum vertical deflection on oscilloscope. Note and record frequency 
reading. 

f. Connect equipment as shown in Figure 5-1 to include power meter and thermistor mount. Omit 
connection B and connection tp oscilloscope. 

go Reduce power levels according to RF Unit used as follows: 

8691 -7A, 8694A Options 100 and 200 ................ 6 dB 

8691-4B, 8692-4B Option 100, 8694B Option 100 ..... 10 dB 

' , : ' (Continued) 
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h. Repeat steps a and e. 

*• 0“*P“‘ *eq“ency varies less than applicable limit listed below: 

H-oin Typically <20 MHz 

+500 IcH 7 

8692B, 8692b Option 100 ±4 MHz 

??Q?A Typically<40 MHz 

8693b/ 8693B Option VooVSeoi^^^ MHz 

8694B Options 100 & 200 ... . . 

8694A ’ ■ ■ ' ' ^ 

P ..... . Typically < 160 MHz 

RfiQfiA .....ilOMHz 

±20 MHz 

Stability with Una Voltag. Changes. 

Procedure 

according to RF unit used. Omit connections A, B, and 

b. Set line voltage to 115 Vac with adjustable transformer in primary power circuit. 

^ ^iiiutes for stabilization, then tune frequency meter for maximum vertical deflection of 
oscilloscope display. Note frequency meter reading. veriicai aeiiection of 

d. Set line voltage to 103 Vac and repeat step c. 

e. Set line voltage to 127 Vac and repeat step c. 

'”®‘®*’ reading obtained at 115 Vac should not differ from the readiiiira 
at 103 Vac and 127 Vac by more than applicable limit listed below. readings 

8691A/B, 8692A/B (including Option 100) ..±500 MHz 

±10 MHz 

®®®^A ±20 MHz 



25. Spvrious Signols. 

Procedure 

a. Connect spectrum analyzer directly to RF Unit RF output. 

b. Set RF Unit controls as follows: 

POWER LEVEL MAX PW 

ALC lOption 001) .... !. EXT 

c. Set 8690 controls as follows: 

AM pushbuttons All Released 

SWEEP SELECTOR 

RjBleased 

d. Manually tune 8690 thru specified RF Unit frequency ranged 

e. Note amplitude of harmonics and other spurious outputs relattve to sweep oscillator fundamental. 

CW ouIpT Harmonics, at least 20 dB below CW ouhmt; non-harmonics at least 40 dB below 
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2A. RMldual PM (Por Bf Units up !• 12.4 OHi). 

Because time -varying magnetic fields of transformers and electric motors (especially cooling fan motors) 
can frequency modulate the backward wave oscillator, do NOT operate these devices close to the Sweep 
Oscillator. 

Procedures 

a. Connect RF Unit output to microwave frequency converter input. Connect frequency converter 
discriminator output (FM/APC output) to oscilloscope vertical input. Set oscilloscope to internal sweep. 
Connect .015 /ixF capacitor across discriminator output to obtain 10 kHz bandwidth. 

b. Set 8690 controls as follcws: 

ALC 

AM pushbuttons 

SWEEP SELECTOR 

/ START/CW 

LINE. 

C- Set RF Unit controls as follows: 

POWER LEVEL As required for optimum converter operation ; 

d. Amplitude of oscilloscope display is residual FM deviation. Using oscilloscope vertical sensitivity 
and the frequency converter discriminator output sensitivity, calculate pk residual FM. For example; 
with oscilloscope vertical sensitivity at 50 mV/cm and frequency converter output sensitivity at 5V/MRZr 
1 cm oscilloscope deflection = 10 kHz denation. 

e. Repeat test at middle and high end of band. 

f. TEST LIMIT: Residual FM is less than applicable limit listed below. (For RF Units with serial 



prefix below 835-, refer to RF Unit Manual for specifications.) 

8691A, 8692A < 30 kHz pk 

8691B . < 10 kHz pk 

8692B, 8693B, 8694B . 1 .*.... <15 kHz pk 

8693A A . . . . <50 kHz pk 

8692B Option 100, 8694B Option 100, 8694B 6ption 200 . . <20kHz pk 

8694A, 8694A Option 100, 8694A Option 200. < 60 kHz pk 



27. Rwsiduol rM (Por RP Units obovw 12.4 GHx). 

Because time -varying magnetic fields of transformers and electric motors (especially cooling fan motors) 
csm frequency modulate the backward wave oscillator, do NOT operate these devices close to the Sweep 
Oscillator. 

Procedure 

a. Connect spectrum analyzer to RF Unit output. 

b. Set 8690 controls as follows: 

ALC 

AM pushbuttontj^ 

SWEEP SELECTOR 

START/CW 

LINE 

c. Set RF Unit controls as follows: 



POWERLEVEL MAXCW 

ALC (Option 01) EXT 



d. Width of spectrum analyzer display at 3 dB points is equal to the peak -to-peak frequency deviation 
of the RF output (±30%). 

e. Repeat test at middle and hig^ end of band. 

f. TEST LIMIT: Residual FM is less than applicable limit listed below: 



8695A <150 kHz pk 

8696A <200kHzpk 

8697A..... <350 kHz pk 



Released 
All Released 
CW 

Low end of specified range 
RF 



Released 
All Released 
CW 

Low end of specified range 
RF 
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I SWEEP OSCILLATOR 

2'; OSCILLOSCOPE ' ■' 

3. POWER METER Ap43I 

4. AC VOLTMETER ^p400 

5., TWERMISTOR MO^URT ' A^SATO ■ ' 

6.CRTSTAL DETECTOR A^423 

7. 100 OHM LOAD RESISTOR I IS23(A^ 422,423^424 Opfitm 02} 

8. COAXIAL TO WAVEOCIDE ADAPTER AaX28I 

9. THERMISTOR MOUNT A^X486 






to. ATTENU ATOR ftp 8491 As r«c|iilrt<l to rtduct power 

to tliermtotor mounit to loss ttioo lOmWt 
l!t.,v CRTSTAL DETECTOR: 869SA uso P424 Option 02 

889SA uso K422 Option 02 
8897A (ISO R422 Option 02 
12, PRECISION VARIABLE ATTENUATOR Ap 382 -As rtpuirod 
to rtdueo powor ot 486 to loss thon 10 mW; 

869SA roqulros P382 end P486 
8696A roRuirto N382 and K488 
8697A rtnulros R382 and R488 



Fig^tire 5*1. Maintenance Equipment Setup Number 1 



5-13 




Model 8690B 




RF UNIT MODELS 

869IA/B 8692B OPTION 100 
B692A/B B693B OPTION 100 
8693A/B 8694A/B OPTION 100 
, 8694A/B OPTION 200 



fT \ ■ II 


L \ 1 






sJL\ 


OUT 

yy 



Al C 
SWK^I 

OUT I 



(Note I) 
5/ . 



p21r{ Note I ) 



(Note 3) 



Koa II 



NOTES ! 

I. Use the appropriate equipment 

DIRECTIONAL FREQUENCY 



RF UNIT 


DETECTOR 


METER 


869IA/B 


Aa 786 


Aa 536 


8692A/B 


787 


536 


86928 OPTION 100 787 


536 


8693A/B 


788 


537 


, 8 693B OPTION 100 788 


55t 


8694A/B OPTION 100 


Norda 22440 


537 


8694A/B OPTION 200 

AfiOdA/O 


with Aa 423 
Crystal Detector 


537 




RF UNIT MODELS 
8694A/B 




RF UNIT MODELS 

8695 A 
8696A 
.8697A. . 



"a 



A C 

SWEEP 

OUT 






(Note 2) 



12 \ 

(Note 2) 



HEO 1 

;"'"'i<oa . 

' VKWT^' — 




13 .(NbifrB) 

n ^,4 



2. Use the oppropriote equipment 



I^F UNIT 
8695A 
8696A 
^697 A . 



DIRECTIONAL 

COUPLER 

P752 

K752 

R752 



CRYSTAL 

DETECTOR 

P4?,4* 

K422* 

R422* 



Option 02 for Crystal Detector No. 14 



3. As required to reduce power to Crystal 
Detector to less than lOOmW 



NOTE: 

WHERE POSSIBLE MAKE DIRECT 
CONNECTIONS WITHOUT CABLES 



1. SWeIeP OSCILLATOR Ap8690A 

2. OSCILLOSCOPE A^I4C 

3 AUDIO OSCILLATOR Ap 200 SERIES 
4. BNC TEC CONNECTOR 
; 5. DI RECTIONAL DETECTOR (Refer to Note I ) 

6. ATTENiiATOR fipM\ 

7. FREQUENCY METER ( Refer to Note I) 

8. CRYSTjAL DETECTOR A^423 ■' 



9. 100 OHM LOAD RESISTOR 11523 (Ap422, 423.424 Option 02) 

Figure 5-2. Maintenance Equipment Setup Number 2 
5-14, 'v:'. 'V 



DIRECTIONAL DETECTOR Aa 789 
DIRECTIONAL COUPLER Aa 752 (Refer to Note 2) 
CRYSTAL DETECTOR (Refer to Note 2) 

FREQUENCY METER Aa 532 
CRYSTAL DETECTOR (Refer to Note 2) 

WAVEGUIDE ATTENUATOR hp 370, 375 (Refer to Note 3) 
MALE N to MALE N ADAPTER 
FREQUENCY METER Aa537 








^1/ 
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RF UNIT MODELS 

869IA/B 8692B OPTION 100 
8692A/B 8693B OPTION 100 
8693A/B 8694 A/B OPTION 100 
8(694 A/B OPTION 200 



ImEP' 




OUT 


XTAL 


Lfo 





( Note I) 



1420 

HOWIzis 

1402 

venTtt 



NOTES 

I, Ust tht appropriate jjquipmont 
DIRECTIONAL 



RF UNIT 


DETECTOR 


869IA/8 


Aa786 


8692 A/B 


787 


8692B OPTION 100 


787 


8693A/B 


788 


8693B OPTION 100 788 



8694A/B OPTION lOOlNarda 22440 
8694 A/B OPTION I polwith hfi 423 



8694 A/B 



Crystal Dstsctor 



RF UNIT MODEL S 
8694A/B^ 



OUT 


II 


mcf on 
0 T xT*t •»< 

0 


1 OUT 

LLry. 






ibUL 


/ 


,:.iJ 




1 A,: 


'.‘''i, "'in:— “ 


c 



Af Al 



(Note 4) 
8 . 




RF UNIT MODELS 

8695A,8696A. 

. 8697A 



(Note 2' 



(Note 4) 






(Note 2) L 



±JX (Note 2) 



2. Use the oppropriote equipment 



RF UNIT 
8695A 
8696A 
8697A 



DIRECTIONAL 

COUPLER 

P752 
K 752 
R752 



CRYSTAL 

DETECTOR 

P424* 

K‘^22* 

R422* 



Option 02 for CrystaLDetector No. 14 



NOTE: 

WHERE POSSIBLE MAKE DIRECT 
CONNECTIONS WITHOUT CABLES 



3. As required to reduce power to Crystal 
Detector to less than lOOmW, or reduce 
power to Thermistor Mount to less 
than lOmW. 



4. 869^A/B requires X486 
8695A requires P486 
8696A requires K486 i 
8697A reqaircs R486 



5. SWEEP OSCILLATOR A/»8690 
2 OSCILLOSCOPE Ap 140 

3. SQUARE WAVE GENERATOR ftfiZW 

4. BNC TEE CONNECTOR 

s; DIRECTIONAL DETECTOR (Refer to Note I ) 

^. ATTENUATOR 8491 (R,fsr to Note 3) 

7. THERMISTOR MOUNT A^8478 

8. CRYSTAL DETECTOR Ar423 



9. 100 Oh' t LOAD RESISTOR .A/pll923 (A/>422, 423, 424 Option 02) 19. CRYSTAL DETECTOR 

Figure 9-3. Maintenance Equipment Setup 



10. DIRECTIONAL DETI^CTOR A/r789 

11. DIRECTIONAL COUPLER Ap 752 (Refer to Note 2) 

12. (Crystal DETECTOR (Refer to Note 2) 

13. COAXIAL TO WAVEGUIDE ADAPTER A^X28I 

14. CRYSTAL DETECTOR (Refer to Note .?) 

15. WAVEGUIDE ATTENUATOR Ap 370, 375 (Refer to Note 3 ) 

16. THERMISTOR MOUNT Aa 486 (Refer to Note 4) 

17. POWER METER Aa43I 

18. MALE N to MALE N ADAPTER 

02) 19. CRYSTAL DETECTOR (Refer to Note 2) 
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Table 5-3 ; Test Equipment Required for 
Adjustments alnd/or Troubleshooting 



Test 

histrument 


Critical 

Specifications 


Recom- 

mended 

Model 


All instruments 
in Table 5-1 






DC Voltmeter 


Range: 0 to ±300V 

f 

Accuracy: ±0.03% 

minimum 

1 

Input Impedance: 

10 megohms 


HP405BR 
HP 346GB 


Clip-On DC 
Ammeter ^ 


Range: 10 ma to 
5 amps 

Accuracy: ±5% 


hp 428 


DC Voltmeter* 


Rar\^e: 100 to 
+2V00V 

Accuracy: ±3% , 

Liput impedance: 
20!v ohms/volt 


Simpson 
Model 260 


Capacitor* ♦ 

' 


Capacitance: 
0. 01 jufd 

VDCW: 2000 


1 



♦For BWO tube helix, collector voltage measure- 
ment. Must be cap^le of ''flof iing" meas. 

♦♦DC block for BWO tube helix voltage ripple 
measurement. 



S-16. ADJUSTMINTS. 

5-17. PURPOSE. The adjustment procedures given 
in Table 5-4 include instructions to set the dc opera- 
ting voltages and calibrate the 8690B tuning functions ^ 
The procedures are independent of circuit functions 
included in the 8690 series RF Units . Adjustment pro- 
cedures that apply to the RF Unit circuit functions are 
given in the manual provided with the particular RF 
Unit used. 

5-18. The adjustments made without the RF Unit in- 
stalled are designed to: (1) establish the correct se- 
quence of adjustments in their order of basic relation- 
ship to overall circuit functions in both the 8690B and 
the RF Unit used, (2) ensure interchangeability of all 
RF Units with the 8690B, and (3) assist troubleshoot- 
ing analysis by isolating the functions of circuits in- 
cluded in the RF Unit. 

5-19. The adjustments in Table 5-4 are to be per- 
formed with the RF Unit removed from the 8690B. 
Figure 5-5 shows a rear view of connectors Jll and 
J12 which connect to the RF Unit. Some adjustments 
require connections t4 particular pins of these connec- 
tors. Table 5-3 lists test equipment required for ad- 
justments and/or troubleshooting. 

5-16 
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5-20. Perform the adjustments given in Table 5-4 in 
the order listed. Do not perform adjustments on an 
RF Unit, or on the 8690B with an RF Unit installed 
until the requirements of each adjustment in Table 5-4 
are satisfied . If a requirement cannot be satisfied, re- 
fer to the troubleshooting paragraphs. After com- 
pleting the adjustnients of Table 5-4, proceed to the 
adjustmenis given in the manual provided with the par- 
ticular RF Unit used. 



I 5-21. ADJUSTMENT CONTROL SETTINGS. Unless 
otherwise specified, set the 8690B controls for all ad- 
justments as follows: 

LINE ...... RF 



START/CW 

MARKER 1 - START/CW 
MARKER 2 -STOP 
STOP/A F 

SWEEP SELECTOR. . . 
FUNCTION pushbuttons . 



Low end of specified 
rarje, any RF Unit. 



CW 

. . . . . All released 



AMPLITUDE MOD pushbuttons .... All released 
ALC .' Released 



MANUAL SWEEP MAX CCW 

SWEEP TIME (SEC) 100-10 

VERNIER . LINE SYNC 

INT SQ WAVE FREQ MAX CCW 

BLANKING OFF 



ALL BNC INPUTS and OUTPUTS . . . No connection 



5-22. POWER SUPPLY ADJUSTMENTS. 

5-23. There are four major causes of out-of-tolerance 
power supply voltages: (1) maladjustment,/, (2) exces- 
sive current drawn by the load, (3) low line voltage, 
and (4) defective component in the power supply. Only 
in the first case should the power supply be adjusted. 
For each of the other causes, repair of the malfunction 
will likely restore the output voUage within tolerance. 
Reset a sUjd'tly out-of- tolerance supply voltage only 
if improved frequency calibration results. 

S-24. Perform power supply adjustments only If 
proven by accurate measurement to be significantly 
outside the ^ •’Winces specified, and only if the voltage 

error * ^ed either by excessive current being 

dr?*' the regulator or by inadequate voltage 

bei/.g supplied to the regulator from the power supply 
rectifiers. 



NOTE 

. c 

The following adjustments are to be made 
without an RF Unit installed in the 8690B. 
Adjustment procedures requiring an RF Unit 
are given in the m/anual provided with the RF 
Unit used. 



jO pO nO uO ijO jO qO fp 
iO ||0 lO jO fO p p 
. ^ 

Figure 5-4. Pin Locations on Connector Jll 



17 18 19 20 21 22 23 24 ^ 26 27 28 29 30 31 32 

ODDDDDDDDDDDDDDD 

UpDDggDDDDDDDODD 

I 2 3 4 5 6 7 9 9 .10 II 12 13 14 19 18_ 

JI2 



Figure 5-5. Pin Locations on Connector J12 
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NOTE 

ALLOW 30 MINUTES WARM UP. 



1. Pow«r Supply. 

Procedure 

a. Install RF Unit in 8690B. 

b. Connect 3460 Voltmeter (Table 5-3) from A5TP1 to 8690B chassis ground. 

c. Adjust A5R7 for -300 ±0. 1 Vdc. 

d. Connect 3460 Voltmeter from Ai4tP 4 to 8690B chassis ground. 

e. Adjust A14R16 for -6.30 ±0.05 Vdc. 

i. Connect 3460 Voltmeter from A5TP2 to 8690B chassis ground. 

g. Adjust A5R27 for ±275 ±0.3 Vdc. 

h. Connect 3460 Voltmeter from A14TP3 to 8690B chassis ground. 

i. Adjust A14R21 for ±20 ±0. 1 Vdc. 

2. Sw««p Colibration: Ramp Amplituda. 

Procedure 

a. Remove RF Unit from 8690B. 

b. Set 8690B controls as follows: 



SWEEP SELECTOR. . CW 

START/CW High end of specified range, any RF Unit 



c. Connect 3460 Voltmeter (Table 5-3) from Test Point 4 on Helix Amplifier Assembly A4 to 8690B 
chassis ground. 

d. Adjust A3R75 73 V Ramp Adj for ±73. QO ±0. 01 Vdc. 

3. Sw««p Calibration: Romp Zoro. 

I I 

Procedure 

a. Remove RF Unit from 8690B 

b. Set 8690B controls as follows: 

SWEEP SELECTOR ... MANUAL 

MANUAL SWEEP . . . . . . ..... , . ..... MAX CW 

G. Connect 3460 Voltmeter (Table 5-3) probe from Test Point 3 on Reciprocal Amplifier Assembly A3 to 
8690B chassis ground. i 

d. Adjust A3R53 RAMP ZERO ADJ, for 0.0 ±0.01 Vdc. 



i ■ /' ^ ' ' '' , 

, , . " 

^ (Continued) 
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4. Sw««p Colibration; Reciprocal Z«ro. 

Procedure . 

a. Remove RF Unit from 8690B. ^ 

b. Set 8690B controls as follows: 



SWEEP SELECTOR . . .... . MANUAL 

MANUAL SWEEP MAX CCW 



c. Connect 3460 Voltmeter (Table 5-3) probe from Test Point 7 on Reciprocal Amplifier Assembly A3 
to 8690B chassis ground, 

d. Adjust A3R50 RECIPROCAL ZERO for 0. 00 ±0. 01 Vdc. 



5. Proquoncy Control Colibrotion; Loo^ 

Procedure 

a. Remove RF Unit from 8690B. 

b. Set 8690B controls as follows: 

START/CW ' 

MARKER 1 - START/CW 

MARKER 2 - STOP 

STOP/AF 

FUNCTION 

SWEEP SELECTOR. 



End. 



Low end 6f specified range; any RF Unit 

START-STOP 

CW 



c. Connect 3460 Voltmeter (Table 5-3) from Test Point 4 on Helix Amplifier Assembly A4 to 8690B 

chassis ground. f 

d. Adjust AlRl, START LOW FREQ ADJ, for +3.0 ±0. 01 Vdc. 



e. Change 8690B controls as follows: 

FUNCTION ..... . . . ...... MARKER SWEEP 



f. Adjust A1R2, MARKER SWEEP START LQW FREQ AP for +3,. 00 ±0. 01 Vdc. 

ii . ■ . ' , ■ , 

g. Change 8690B controls as follows: 

SWEEP SELECTOR. , . . . . . .... . . . ... . MANUAL , 

MANUAL SWEEP. . FULL CW 

h. Adjust A1R3, MARKER S^VEEP STOP LOW FREQ ADJ, for +3. 00 ±0.01 Vdc. 

i. Change 8690B controls as follows: 

FUNCTION.. .. start-stop 

j. Adjust A1R4, STOP LOW FREQ ADJ, for +3. 00 ±0, 01 Vdc. 

i , '(Continued) 
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TABLE 5-4. ADJUSTMENTS 



6. H4lix F««dback Amplifier Gain. 

Procedure 

a. Install RF Unit 8690B 



b. Connect 3460 Digital Voltmeter from AlTPl in RF Unit to 8690B chassis groun^. 

c. Adjust A4R32 , HELIX FEEDBACK ZERO ADJ for 0 ±0. 01 Vdc. " 

7. Markar Calibration; Low End. 

Procedure 

a. Remove RF Unit from 8690B. 

b. Set 8690B controls as follows: ‘ 

SWEEP SELECTOR. ... ....MANUAL 

MANUAL SWEEP . . MAX CCW 

AMPLITUDE MOD . ; . MARK 1, r 

MARKER 1 ] 

Low end of specified range, any RF Unit 



MARKER 2 












c. Connect osdilloscope (Table 5-1) from A11TP4 to 8690B chassis ground. 

d. Adjust A11R18, MARKER 1 LF ADJ, for spot dip on oscilloscope display. 

Reset 8690B controls 

MANUAL SWEEP .............. MAX CW 

AMPLITUDE MOD .............. MARK 2 

RELEASE . .... ; ... . . . mark 1 

e. Adjust A11R2, MARKER 2 LF ADJ, for spot dip on oscilloscope display. 

8. Erbcjuancy Control Calibration; High End. 

Procedure ,> 

a. Remove RF Unit from 8690B. 

b, Set 8690B controls as follows: , 

START/CW 

MARKER 1 - START/CW 
MARKER 2 - STOP 
STOP/AF 

FUNCTION . V . . START-STOP 

SWEEP SELECTOR .....MANUAL 

MANUAL SWEEP MAX CW 

EXT FM BNC connector. . . . .... , .... . . place short from 8690B chassis ground to inner conductor 
^ c. Connect 3480 Voltmeter (Table 5r3) from Test point 4, Helix Amplifier Assembly A4, to 8690B cliiassis 

d. Adjust A2R24, STOP HF ADJ, for +73.00 ±0. 01 Vdc. 

e. Change 8690B controls aS follows: 

FUNCTION MARKER SWEEP / 

f. Adjust A2R30, MARKER SWEEP STOP HF ADJ, for +73. 00 >0. 01 Vdc. 

g. Change 8690 B controls as follows: " 

, ^ SWEEP SELECTOR, . CW ■ " ' . .^,1 ' 

h. Adjust A2R22, MARKED SWEEP START HF ADJ, for +73.00 ±0. 01 Vdc. 



High end of specified range/ any RF Unit 



V 



; ' i-' ' 



(Continued) 
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^ ' FUNCTION V. ^ 

k. Change 8690B control as follows; , 

‘;:-_,^,,:;FmCTION:v .. , ' 

1; Adjust A2R38 EXT FM ZERO ADJ, for +73.00 ±0.01 Vdc. Wait at least 3 minutes to allow reciprocal 
aniplifior to stabilize before adj^^ / 



U':''-^'f''\ v''. ''- '^r>M«irk 



y;; Mark«r Calibration^ 

■ ’ ■ ■'■ ' ' ,' .' ' ' , ' 

ai. . Remove RF Unit from 8690B. 

b. Sht 8690B control$ as 

FUNCTION ; . '. , .;. START-STOP' ■ ' 

SWFEP SELECTOR. ......... . . . CW 

AMPMuBE MQU . . . ........ MARE I, 

c. : Connect oscilloscope (Table 5-1) from AHTP4- to 8690B chassis ground. 

d. Adjust A2R% MARKEIl 1 HF^ spot dip on oscilloscope display. 

Reset 8690B controls 

SWEEP SELECTOR .... . > . ..... ..MANUAL 

MANUAL SWEEP i ...... . FULL CW 

RELEASE MARK 1 . . . . ....... : PRESS MARK 2 

e. Adjust A2R31, MARKER 2 HF ADJUST, for spot dip on oscilloscope display. 



10. AF C«iibration:AE Bandwidth. 

Procedure 

III I ■ iii|i .» ^ , 

a. Remove RF Unit froip 8690B. 

b Set, 8690B controls as follows: 

FUNCTION........ . . AF 

SWEEP SELECTOR. . MANUAL 

,,, START/CW ......... .............. 1. 05 times the low end frequency of specified range, 

, ' any RF'Unit , ' ■ , 

c. Connect 3460 Voltiheter from Test Point 4, Helix Amplifier Assembly A4, to 8690B chassis ground. 

d. Rotate MANUAL SWEEP control from MAX CCW to MAX CW, and note voltmeter reading change. 

e. Adjust A2R25,, AF BANDWIDTH ADJUST, fpr voltmeter reading change of 7.0 ±0. 1 Vdc. 

11. AE Cdl|bratibn:AE Cantar Eraquancy. 

" I r, ■■ 

a. Remove 

b. Set 8690B controls as follows: 

-FUNCTION . START-STOP 

^;BWEEP;:SELBCTOR. ^ 

START/CW . . . . ; . ... ... . ... . . . . . . . Low end of specified range, any RF Unit , 

STOP/AF. .... . . . . . . . . . . . . .„.. . . . . . . High end of specified range, any RF Unit 

■„ . . V ■ . ' . : ' ' ' (Continued) 
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c. Connect 3460 Voltmeter from Test Point 4. Helix Amplifier Assembly A4, to 8690B chassis ground. 

d. Set MANUAL SWEEP control for voltmeter reading of +38.0 ±0.01 Vdc, 

e. Change 8690B controls as follows: 

FUNCTION . AF 

f. Adjust A2R28, AF CENTER ADJUST, for +3.00 ±0. 01 Vdc. 

12. A F Calibration:AF Z«ro. 

Pr ocedure 

a. Remove RF Unit from 8690B, 

b. Set 8690B controls as follows: 

FUNCTION .... ...AF 

SWEEP SELECTOR. MANUAL 

START /CW 1 

STOP/A F I Low end of specified range, any RF Unit 

c. Connect 3460 Voltmeter from Test Point 4, Helix Amplifier Assembly A4, to 8690B chassis ground. 

d. Rotate MANUAL SWEEP from MAX CCW to MAX CW, and note voltmeter reading change. 

e. Adjust A2R8, ZERO AF ADJ, so that voltmeter reading remains at +3.00 ±0.01 Vdc during step d. 






13. ALC Bolanc*. 

Procedure < 

a. Remove RF Unit from 8690B. 

b. Set 8690B controls as follows: 

FUNCTION .......... START /STOP 

SWEEP SELECTOR. ...... CW 

ALC . ........ ............. Depressed 

c. Connect Test Points 3 and 2 oii Assembly A12 together (bases of Q4B and Q4A respectively). 

d. Short front panel XTAL (ALC INPUT) connector to chassis ground. 

e. Connect 3440 Voltmeter between A12 Assembly Test Point 1 and chassis ground. 

f. Adjust A12RT ALC BALANCE ADJ to full counter clockwise position, and note reading on voltmeter. 
Voltmeter reading should be approximately -5, 6 Vdc. 

g. Adjust A12R7 ALC BALANCE ADJ clockwjise through a dip (dip is 10 mV deep) until the voltage is the 
same as noted in preceeding step. 

h. Remove connection between A12 Test Points 3 and 2, and ground short from XTAL connector. 



/ 



t 







/ 



5-21/ 

... ...Ii 



Section V 
Maintenance 



Model 8690B 

Table 5-5. J11/J12 Connections to RF Unit 



Note 

Refer to Figure 7-1 for explanation of wire color code. 



' (i i ' ■ 

, Jll Pin Designation 


Wire Color 


Description of Signal 


■V 

'A 


SH 2 


115 VAC. . Fii-om T2 primary, pin 2. Other side of this primary 
is connected to Til, pin D. ’ 


B 


SHO 


115 VAC. From T2 primary, pin 1. Other side of this primary 
is connected to Jll, pin C. 

'■•V — — 


; C 


SH 4 

, 1 


115 VAC. From T2 primary* pin 3. Other side of this primary 
is connected to Jll, pin B. 


, d'' ' 


SH5 


115 VAC. From T2 primary, pin 4. Other side of this primary 
is connected, to Jll, pin A. 


E,F,H,J,K,L 


- 


""" , <. 

Not used. 


M .■ ' 


4 


Helix Voltage. From A8 HV Power Supply ahead of K3 Helix Over - 
current Relay to helix voltage divider on RF Unit A1 Modulator Assy. 




3 


Collector Voltage. From A8 HV Power Supply A8V1 to COLLECTOR 
terminal on RF Unit A3 Terminal Assy. 


P 


2 


Helix Voltage. From A8 HV Power Supply through K3 Helix Over- 
current Relay to HELIX terminal on RF Unit A3 Terminal Assy. 


R 




Not used. 


■' S'. 


924 


From junction of S3 FUNCTION switch and A2R20; Tuning Voltage 
and Marker Combining (Summing) Circuits. To 8707 Preset Mode Adj. 


— ^ ^ ... 


J12 Pin Designation 


Wire Color 


Description of Signal 


1 


98 


Anode Interlock. Jumpered to P12, pin 17 in RF Unit. 


2 


908 


Supp^ea ground for 8699B RF Unit in CW. 


3 

\ ■ ' 


945 


Blankipg Signal. From SI 3 BLANKING switch to ”B” type RF Units 
grid blanking circuit (8691-4B RF Units above Serial Prefix 710-); 
Amplitude Modulation Section. 


’ 4 ■ 


9 


ALC Input Signal. From J4 XTAL ALC INPUT to Option 01 
8691 -4A/B RF Units XTAL switch SI A. Used in conjunction with 
J12, pin 20. 


;■ 5 ■■ 


90 


ALC Common. From A12 ALC Amplifier to RF Unit A1 Modulator 
Assembly. Connected to 8690 chassis at J1 2. 


6 


0 


RF Unit chassis ground. Connected to 8690 chassis at J12. 


' 7 ■ 


- , . 


Not used. ' 'V 


: 8 ■■ ' . , 


0 


Circuit Ground Interlock. Jumpered to PI 2, pin 24 in RF Unit. 
Connected to 8690 chassi^ at Ji 2. 



' . (Continued) 
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Table 5-5. Jll/J^12 Connections to RF IFinit 



J12 Pin Designation 


Wire Color 


9 


6 


10 


927 





Anode Voltage: From A3V1B Cathode Follower to ANODE terminal 
on RF Unit A3 Terminal Assembly. 



_ /' ■ ^ ^ ^ 

Same as J12, pin 16. Jumpered to pin 16 at J12. 



+20 VDC Interlock. Jumpered to PI 2, pin 27 in RF Unit. 



Tuning Voltage Ramp. From A4 Helix Anip to (1) R^’ Unit Sweep 
Reference Output Circuit, and (2) jumpered to P12, pin 28 for return 
to 8690A A4 Helix Amp Differential Amplifier A4V5. 



Filament ground connected to 8690 ground junction point at rear of A7. 
Connects to GND terminal of RF Unit A3 Terminal Assy. 91 is ground 
for DS1-DS9. 0 is ground for ground junction point. 



AM Signal. From A2 Calibrator Assembly to RF Unit R2 P 
LEVEL control. 



ALC Signal. From All Marker Assembly to RF Unit R1 PQWER 
LEVEL control. 



ALC Signal. From RF Unit R1 POWER LEVEL control to A12 ALC 
Amp Differential Amplifier A12Q1B. 



Anode Interlock. Jumpered to P12, pin 1 in RF Unit. 



Not used. 



Anode Voltage. From RF Unit A1R42 ANODE ADJUST to Cathode 
Follower A3V1B input. 



ALC Input Signal. FrOm J4 XTAL ALC INPUT to Option 01 8691-4A/B 

RF Units XTAL switch SI A. Used in conjunction with J12, pin 4, 

. .1 . ' ‘ 



-300 VDC. From A9 Rectifier Assembly to RF Unit. 



Helix Feedback Return. From RF Unit A2 Freq Shape Assy to A4 
Helix Amp Differential Amp A4V2B. 



+275 VDC. From A5 LV Power Supply to RF Unit. 



Circuit Ground Interlock. Jumpered to P12, pin 8 in RF Unit. , 



Not used. 



Same as J12 pin 32. Jumpered to pin 32 at J12. 



+20 VDC Interlock. Jumpered to PI 2, pin 11 in RF Unit. 



Tuning Volta|je Ramp. Jumpered to J12, pin 12 in RF Unit. Return 
signal to 8690B A4 Helix Amp Differential Amplifier A4V5. In same 
shielded cable as wire to J12. pin 12. 



-6.3 VDC. From A14 Heater Supply to RF Unit. 



RF Level Set and Leveling Signals. From RF Unit ALC GAIN CIR- 
CUIT to Amplitude Modulation Section. 



ALC Signal. From Amplitude Modulation Section to (1) input of 
8691 -4B RF Unit ALC GAIN CIRCUIT/UNLEVELED LAMP CIRCUIT, 
or (2) input of 8691-7A RF Unit UNLEVELED LAMP CIRCUIT/P12, 

pin30;’'::. - ' 'V. ; 



AM Signals and Level Set Bias. From Amj^litude Modulation Section 
to (1) 8691-4B RF Unit A4 PIN Modulator, or (2) input to 8691 -7A 
RF Unit GRID MODULATOR CIRCUIT. 
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Figure 5-6. Component Identification^ Left and Right Side 
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Table 5-6. Interconnection Assembly A 7 Wire Connection Colors 



XA4 



Terminal 

No. 



Wire Color 



914 

947 
916 

(SH) WHT 
1 
90 

(SH) BLK 
7 

902 

915 
914 

92 

946 

0 

938 

948 
912 
901 
906 

98 

968 

946 



Terminal 

No. 



Wire Color 



(SH) WHT 
978 

925 
90 

1 

90 

934 

7 

902 

913 

906 

92 

923 
0 

906 

924 
912 
901 
948 
945 

926 
936 



XA5 


1 XAIO 


Terminal 

No. 


Wire Color 


Terminal 

No. 


Wire Color 


1 


97 


f 

1 


957 


2 


0 


2 


905 


3 


not used 


3 


958 


4 


not used 


4 


95 


5 


1 


5 


3 


6 


90 


6 


93 


7 


934 


7 


(SH) WHT 


8 


7 


8 


938 


9 


902 


9 


0 


10 


9 


10 


946 


11 


906 


11 


92 


12 


92 


12 


914 


13 


923 


13 


915 


14 


0 


14 


902 


15 • 


not used 


15 


7 


16 


not used 


16 


(SH) BLK 


17 


912 


17 


90 


18 


901 


18 


, 1 : 


19 


2 


19 


96 


20 


5 


20 


5 


21 


967 


21 


94 


;22 


925 


22 


946 



lli 

Refer to Figure 7-1 for explanation of wire color code. 



Terminal 

No, 



XAll 



Wire Color 



9ih 

945 

not used 
906 

901 
912 
924 
923 

0 

923 

92 

915 

hot used 

902 
7 

934 

90 

1 

90 

937 

968 

967 



Terminal 

No. 




Wire Color 



915 

925 
5 
2 

901 

912 

902 

not used 
0 

923 

92 

906 

9 

926 
7 

934 

90 

1 

95 

916 
0 
5 
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5-2S. ISOLATING TROUBLI 

IN TRANSISTOR CIRCUITS. 

5-26. COMPONENT TROUBLE ISOLATION. The 
following procedures and data are given to aid in de- 
termining whether a transistor is operational. Tests 
are given for both in-circuit and out -of -circuit tran- 
sistors and should be useful in determining whether a 
particular section trouble is due to a faulty transistor 
or an associated component. 

5-27. IN-CIRCUIT TESTING. The common causes 
of transistor failures are internal short - and open - 
circuits. In transistor circuit testing the most im- 
portant consideration is the transistor base-emitter 
junction. Like the contrpl grid of a vacuum tube, this 
is the operational control point in the transistor. This 
junction is essentially a solid-state diode. For the 
transistor to conduct, the diode must conduct; that is, 
the diode must be forward biased. As with simple 
diodes, the forward-bias polarity is determined by the 
materials forming the junctions. Use the-transistor 
symbol on the schematic diagram to determine the bias 
polarity required to forward -bias the base-emitter 
junction. The A part of Figure 5-12 shows transistor 
symbols with terminals labeled. Notice that the emitter 
arrow points toward the type N material; The other 
two columnsof the illustration compare the biasing 
required to cause conduction and cut -off in transistors 
and vacuum tubes . If the transistor base -emitter diode 
(junction) is forward -biased the transistor conducts. 
If the diode is heavily forwiard -biased, the transistor 
saturates. However, if the, base -emitter diode is re- 
verse -baiased thetransitor is cut off (open). The volt- 
age drop across a forward -biased emitter-base diode 
varies with transitor collector current. For example, 
a germanium transitor has a typical forward-bias, 
base-emitter voltage of 0.2-0. 3 volts when collector 
current is 1-10 mA, and 0.4-0. 5 volts when collector 
current is 10 -100 mA. In contrast, forward -bias 
voltage for silicon transistors is about twice that for 
germanium types: about 0.5-0. 6 volts when collector 
current is low, and about 0.8-0. 9 volts when collector 
current is high. 

5-28. Figure 5-12, part B, shows simplified versions 
of the three basic transistor circuits and gives the 
operating characteristics of each. When examining a 
transistor stage, first determine if the emitter - base 
diode is biased for conduction (forward -biased) by 
measuring the voltage difference between emitter and 
base. When using an electronic voltmeter, do not 
measure directly between emitter and base: there may 
beii sufficient loop current between the voltmeter leads 
to damage the transistor. Instead, measure each volt- 
age separately with respect to a voltage common point 
(e. g. , chassis). If the emitter -base diode is forward- 
biased, check for am|)lifier action by short-circuiting 
base to emitter while observing collector voltage. The 
short circuit eliminat|s base -emitter bias and should 
catise the transistor to' Stop conducting (cut off). Col- 
lector voltage should then shift to near t h e supply 
voltage. Any difference is due t o leakage current 
through the transistor and, in general, the smaller 
the current, the better the transistor* If collector 
voltage does not change the transistor has either an 
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emitter -collector short circuit or emitter -base open 
circuit. 

5-29. OUT-OF-CIRCUIT TESTING. The two common 
causes of transistqr failure are internal short; and 
open -circuits. Remove the transistor from the circuit 
and use an ohmmeter to measure internal-resistance. 
See Table 5-7 for measurement data. 

Table 5-7. Out-of -Circuit Transistor 
Resistance Measurements 






Small 


emitter 


base* 


200-500 


PNP 


Signal 


emitter 


collector 


o 

o 

1 

o 


Ger- 

manium 




emitter 


base* 


30 - 50 




Power 


emitter 


collector 


several 

hundred 




Small 


base 


emitter 


IK - 3K 


NPN, 

Rilipnn 


Signal 

1 


collector 


emitter 


very high 
(might read 
open) 




base 


emitter 




O AjI <1^ wll 


Power 


collector 

! " 

i 


emitter 


high, often 
greater 
than 1 M 



* To test for transistor action, add collector-base 
short. Measured resistance should decrease. 



5-30. TURI/SIMICONDUCTOR R8RLACIMINT. 

5-31. Table 5-9 lists checks to be made after re- 
placement of certain electron tubes and semiconductors 
(e.g., diodes, transistors). Replacement of unlisted 
items does not affect critical Sweep Oscillator func- 
tions or operating voltages. 

Note 

Do not change an operating voltage or cali- 
bration adjustment unless it is either def- 
initely outside specified tolerance or cali- 
bration accuracy of a dependent function is 
unsatisfactory. Improving a marginal adjust- 
ment can adversely affect calibration. 

5-32. ITCHID CIRCUITS. 

5-33. The etched circuit boards ih ibe Sweep Oscil- 
lator are of the plated -through type conisistlng of 
metallic conductors bonded to both sides of insulating 
ma.terlal. The metallic conductors are extended 
through the component mounting holes /by a plati^^ 
process. Soldering can be done from either 
the board with equally good results. Table 5-10 lists 
recommended tools and materials. v ^ 

recommendations and precautions pey>tihent to etch^^^ ' \ 
circuit repair work. ^ \ 
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A. TRANSISTOR BIASING 



DEVICE 



VACUUM TUBE 



"A' 



N PN TRANSISTOR 



PN P TRANSISTOR 



SYMBOL 



PLATE 

GRID— 

CATHODE 



COLLECTOR 

base—/E^ 



EMITTER 



COLLECTOR 



BASE 



EMITTER 



CUT OFF 



CONDUCTING 




MAIN 

CURRENT 



-.3V— ^ 

CONTR^ 

CURRENT 



V MAIN 
1 CURRENT 

// 



B. AMPLIFIER CHARACTERISTICS 



5«32 



CHARACTERISTIC 



INPUT Z 
OUTPUT Z 
VOLTAGE GAIN 
CURRENT GAIN 
POWER GAIN 



COMMON 

BASE 



Figure 








500-l500n 
30-50K n 
300H000 
25 “50 
25-40 db 

-I5V 




OUTPUT 



COMMON 

COLLECTOR 




Transistor Biasing and Operating Characteristics 
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CAUTION 









Most ohmmeters can supply enough current or voltage to damage a transistor. Befpre 
using an ohm meter to measure transistor forward or reverse, il*esistan^ check its 
open-circuit voltage and short-cjlrcuit current output ON THE T^, BE USED; 

Open -circuit voltage' must not exceed 1.5 volts and short -circuit; current niist be less 
than 3 mA. See Table 5-8 for safe resistance ranges for some climnt^on ohmmeters. 



'■■I'.', '■ 









Ohmmeter 

1 . 1 


Safe .Range (s) 

' , : 1 , , 

r' i '1 ' 


Open Ckt 
Voltage 


1; 

ShbH Ckt ' , 
Current 

’ ' r 


V 

J 

) JrJ' 'L 

. CbJOr 


•ead 

Polstrity 


hp 412A 
hp 427A 


R X l\k ^ 

R X iO'kl ' j', ' '' 

R X IfW k '{ . 

Rxlk' "'i' 

■RxlOMl; V . 


l.OV 

l.OV 

l.OV 

l.OV 

l.OV 


' : ™a ' J 

100 iL' A' 

;J 10 p A 

■ 1 M A . , 

0.1m A 


'■ ' '-S ‘ 

1 Red 

Blk 

;(,’v ' ^ 


■..'1 

■ ' 


hp410C 

1 ' ■ \ 

, • ' . ' ) , 


' , k 

R X 1 k] ' ■ ^ Jr 

'Rxlo\k''J ' /y\ 

, RxlOOkV 

"'RxlM'': \ ' 

RxlOM, \ 


1.3V 

1.3V 

1.3V 

1.3V 

1.3V 


0.57 mA 
57 11 A 
5 7 m' A 
- 5 M A 
0. 05 U;. A 


■i . . A' 

1 

, IJed'" 

-.'J: 'Blk ■' 

■ ;V ■ ' 

1 1 ■ ,■ < V 

V v'a” 


,1 1 . 
t ' 

" 'vii ‘ 1:1, , 

fj 


hp 310B 


RxlOO „ 

R X 1 k * 

RxlOk ? 
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''vf .'IvlV-: ■ 

i.iv '■ ' ^ 
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',1 1 . 1, V' ■ '' 


\ 
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11mA 
1.1mA ' 

0. 11 M' A 
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Blk 
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, ' ■' V 
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■ V' 
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.'V \ 
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A 
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1 
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Simpson 269 
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'"J ' '■ ' 
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s'? . 


Triplett 63G 

/ 

V . 1 


R X 100 

, R X 1 k. ' 


M.5V ,/ 

'..il.,5V ' 




' ' 1 \ ' \ ' 

3. 25 mA \ 

' 325 M A ^ 


V . 

. ; A , V 

Varies with 


\ 


I . \ 

Triplett 310 

. ' , : 

1 " ■ 


RxlO 
RxlOO \ 


1.5V 

1.5V 

) ■ ' ' ' ■ 

A... , ■ 

' \ 


750 M A 
' 75 M A’ 

' '■ \ 


Serial Number 

\ 1 

/ ' ' 

, ;Y Ai, , ■ 






, :'i \ 
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Table 5-5^, Chec^iFollowing l'u^'eV,S^ rfeplaceinent 



Reference 

Designation 


if.!. 

~T ^. — . ,, 

,'V Check/_ 


V'Referi^nce 

'v.jfJesign'atioh 


- .. • V ■ ’ . 

'V " ■ Check 

■ ^ ,J^~ — -ifr 


. ’'A3CR3 '■'•'V,. 
V','.' A2^c!r4- ' 


. AdjiistmCfUS 3, 4, 5' livable; 5;^'4) \ ' 

'■ ’V:'V,v; -4r ■ . V 


y— Tr"-v' ■ '■yiyr" 

'" 'V 

!l'.' ' ' I'y. ' , 


-83V supply voltage 
^-275V supply voltage, ripple, 

T; ■ re^latl9n''‘V.:;,. 


1 

''^■''A3CR5^, ’ 

' ■ ,\A3CRh,'V,' 


■ Ad ju stove nt 4 (y^oie 3--4) , ,' V '^v 


,’v. .. "'■■TT-* 

VA5Vk 

' .» > , . '.1 


; , -83V supply voltage 


A3V1 

' V'V,'' 


+156V'Supyj b;WO inodti'i'*' /"' ■ 

: ■ K i' v',_ ^ 1 - J: . 


-^trrrrri 

>V A6Ql,vA6Q2 

"'y;A5Qi-(!j4v‘''v: 


'' V275V, supply voltage, ripple,, 
regulation < 


! '■ t 

■ A3V2^''^ : 


' * ) , ) ’ ' '' ' ' * ' ' , ' i\ •' 

';fl56Vs>4)piy^,^^ ■:\\ ’"7 


> ; A6Q3, A6Q4 

/ A5Q5-Q8 

■ y. .■ . ' 


-83V supply voltage 


' 'A3y3 , 


V +I5ev'suj)ply^' yilV ,supplf 


, — 


Turn-on time delay , ,, 




■ *■!, M ' 

'Vv, 


' Adjustmpnt;,3^-i^, 5 (Table 5-4) 


A3YSl"v 

A3V6 


- Adjustment 4 (Table 5-4) 

"V, , ' ' 'jV, ' ■’ ■ 


, AIICRI 6 
V AllQl-QB 


Performance Tests 8, 9, 11, 16, 17, 
18. (Table 5-2) 


,y ■ A 12 Qli!;^, 

’ „ A12V1 


,, .Performance Teats 2, 3, ,4 /' 

(?i^abiA'5-2),: / ' ' 




'V,A4'GR8 ,,, ■ 

, ■ ’ , '* *, ■> 

■ '.y„ '■ <\‘ •, ■ 

. ' - ' . (;/ ■ ■ 


■j^erform^ieijee Tests. 5 , 6 , 7 '• 


■ 

■ A4Q1 '■ 
A4Q2. 

'■V A4V1"'’. 


■ ' ' "H'. ’ 

Adjustments 3! 4, 5 (Table '5-4) 

V'-.' ; 

' "f. , ' i — 


' A14CRU ,,, 


^ 12 . 6V supply ripple, regmlation 


'■:AI4cri?l^,„, 


'1 . /' 1 ' / ■ . 

1 2 . 6V supply output voltage 


A14Q1, 

A14Q2 




12. CIV supply ' 

", r " 


A4V2 

» ‘V ' , ' ■ . ' 'V ' 


,, '''■ '!’0 . ' ! ■ '-j' ‘ 

T^erfoVmahce’ Tests 5, 6, 7 
(Table 5-2) 


■ ' ' '*1 ■ 

\ »A4V3 

■' A4V4 


Peri'brmance Tests 8, 9VT3 
;V(Tabie54) ; ' ' ' ' 


,/Ql ■; , 

A14Q3-Q6 


+ 20V supply ^ 


•'■■"-“7 

Q2, Q3 
A14Q7, 

A14.QB 


-6.3V supply , . 

y':'/y\‘ ' ■ , ' V .,1 

f- — ^ ^ 


A4V5' 

A4V6 ' ■ V;' ' 


performance Test's 6,7 
(Table 5-2) ' ' 




a; Avoid unnecessary cbroporient substitution: it 

can result in damage to the circuit board and/pr ad- 
jacent cohipohents, ( : r 

b. Do not use a high -power solderiiig iron on etched 
circuit^t)oarcls. Bxcs^ lift a conductdr 

or damage the board. 

■ ■ ' -I . . ' 

!: . '-y ■ , V/ ; ( / , 

d. Use a suction device (Table 5 -.10) or wooden.}, 
toothpick\lo rexnove solder from component mounting' \ 
holes. DO NOTiUSE A SHARP METAL OBJECT 
SUCH as! AN AWL OR TWIST DRILL FOR THIS PUll>- 
PO^E. SHARP OBJECTS MAY DAMAGE THiE 
PLATED-THROUGH CONDUCTOR. 

\ 

d. Afti^r sbldering^ remove excess flux from the , 
soldered archi%^nd aj^pl^ a protective coating to pre- 
vent contamination and corrosion. See Table 5-10,’for 
recoihtirhendations. y s ^ 

- ,.,,V , 

' > - ; ■'r'.: . '■ 

V.', / ;i!:^ 






e . When removing, a multiplv -cophcction component 
heldttghtlyin a socket, such aia a vhcuum tube, loosen 
itgradually uSIng gentle side or rotary motion 
to avoid :|amage to the plalpd-through conductors. 



) 



'1; 



5 -34V’ , ^C01HPp^^NT:,Rl|PLACEM^^ 



, a. Remove defective component from circuit board. 

\ b. Rempve solder from mountmg holes using a sue - 
tion desoldering aid (Table , 5 -10) or wooden toothpick. 

' ■ ' , ■ . V' > ' 

Shajpe leads of replacement cbmporient to rnitch’ 
mounting hole spacing. , i ' 

' ■; 'Vi ' ' ' , ;V . ' V 

/ d. / Insert component leadsiMo mounting holes, and 
positiPn component as origina^,was tositiChed. DO 
NOT FORCE LEADS OF REPJ.ACEMEN!ll' OOM^O^ 
NENT INTO MOUNTING HOLES. Sharp ' lead ind^ 
may damage plated, rthrough conductor. ' Vi 
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Table 5-10. Etched Circuit slbldering Equipnient 



Item 



Specification 



Item Recommended 



Soldering Tool 



Soldering 

Unsoldering 



Wattle rating: 37. 5 
Tip Temp: 750 - 800 ®F 
Tip Size: 1/8" OD 



Ungar #776 Hangel with 
' Ungar #1237 Heating Unit 



Soldering Tip, 
general purpose 



Soldering 

Unsoldering 



Shape: chisel 
Size: 1/8" 



Ungar #PL113 



De -soldering aid 



Unsoldering multi - 
connection components 
, (e.g., tube sockets) 



Suction device to remove 
molten solder from 
connection 



Soldapullt by the Edsyn 
Company, Arleta, 
California 



Resin (flux) solvent 



Remove excess flux 
from soldered area 
nefbre application of 
protective coating 



Must not dissolve etched 
circuit base board 
material or conductor 
bonding agent 



Freon 

Acetone 

Lacquer Thipner 
Isopropyl Alcohol 
(100% dry) 



Solder 



Component replacement 
Circuit board repair 
Wiring 



Resin (flux) core, high tin 
content (60/40 tin/lead), 
18 gauge (SWG) preferred 






Protective Coating Contamination, 

' corrosion protection 
! V after soldering 



, ,1 ' I : 



Good electrical insulation, Krylon #1302* 

corrosion-prevention Humiseal Protective 

properties Coating, Type 1B12 by 

Columbia Technical Corp, 
Woodside77, New York 



* Krylon,, Inc . i Norristown, Pennsylvania 









' Notev '; ' ' . ; , . 

Axial lead Components, such as resistors and 
stubtilar capacitors, can be replaced without ( 
vtnso.\<clering. ' (Clip leads near body of defec - 
, tive cbn^poneht, reniove coimppnent ahd 
stralght|erf leads lef^ board. Wrap le^ds 
of repi(,^cen:ient coVbjponent one turn , arodnd 
origih^ii) le^^ Solder wrapped connection,^ 
and clip ofTexcess lead/ ! ' > 



5-36. TRANSISTOR REPLACEMENT. 

a. Do not apply excessive heat. See Table 5-10 for 
soldering tool specifications. 

' b. Use a heat sink such as pliers between transistor 
body and hoc soldering iron. , 

c. When installing a replacement transistor, ensure 
sufficient lead length to dissipate heat of soldering by 
maintaining about the same length of exposed lead as 
used for* original transistor. 



V, '- 5-35. . TUBF/^CKET^REPLACEMENT/^ There are'';, 
thriee ways jLi remove a tube socket from, the ictched 
i/''i circuit taoird: '/‘V 

IvV l „ , > , , 

t::':/'- ia. Gut terminals attaching socket to circuit boaii^^ 

> reniove sockstfi^nd uriSolder r e maining terming 

1/ b./USbigibng nosip pliers, break insulating nlaterial ‘ 

bf socket away from nl’etal connecters, then unsolder 
, connectors from board individually. 

P I C f ITIse a special soldering iron tip designed; to heat 

all spckbtj Connectioh^^ lihd r a 

sockbt as suction device Arable 5- ib^^ 

to desolder all coibhections and remove ?:ocket. 



5-38. Transistor Ql, Q2, Q3, Q4, Q5 (series regu- 
lators, power Riipplies) apd BWO heater over-voltage 
protection dioide G112 Ur e high current types which re- 
quire good , thermal contact with mounting surfaces for 
adequate heat dissipation. To assure good thermal 
cont:?.ct for a replacenient transistor, coat both sides 
of the' black insuiaior with Dow Corning #5 silicone 
compound pr equivalent before fastening the transistor 
to the cha;ttSis. When Replacing diode C]^ coat the 
diode case outside surface before adding the heat dis- 
sii^ter, and cost both sides of both black insulators 
before bolting the disslpater assembly to the sub- 
chasi^is. Dow C6;^ning #5 compound is available in 
8-oz. tubes from Hewlett - Packard: order hp Stock 
Number 8500-0059. 



Ifli 



'dwiv’'/'- 






'.;yi . 



•i ■' 
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5-39. Aiaoi LIAei iblNTlF^ 

5-40. ALC Amplif ier transistor A12Q1 is a dual 
transistor (i.e., Wo .transistor ip one oa^^ For 
this configuration, . the locating tab which protrude?^ 
from the rim of the transiijtor case identifies the 
collectors, not the emitters, ' 

5-41. TROU^LtSHOpTlWG. 

5-42. ChecKthefuses to enepre that one or mJre are 
not open. Make a thorough visiiiil inspection for 
burned out or' loose coniponents, .loose connections, 
contaminated Witch contacts or any condition that may 
suggeM a source of trouble. I 

5-43. TROUBLE, ISOLATION. Figures 5-t3, 5-14^ 
and 5-15 suggest a logicai'Wproach to troubleshooting 
the 8690B. TheV are meant to, give an iihderstanding 
of the instrupient , and to isolate a problem down' to a 
specific area. From there, normal troubleblijoting ^ 
procedures should be used /to isolate the faiiity com-, 
ponent. Circuits in the 8690B Unit combinations/ 
are divided according to the predominant effect of 
each on the basic circuit func^, ions in the instrument. 
The riine binsic functions are: 1) power output, 2) i 
sweep, 3). 'calibration, 4) linearity./' 5) amplitude 6) 
frequency modulation, 7) Wnking, 8) markers, and„, 

9) power supply. The^e nine functions provide thd 
basis for the troubleshooting arialysis given in Figures 
5-14 and '5-.i5., 

5-44, Figures S -14 and 5-15 are troubleshooting flow 
diagrams. Figure 5-13 shows the symbols used and 
the constant meaning pf each symbol. Generally, the 
flow is from top to bottom and left to right. Entry / 

transfers from another part of the flow diagram always 

.1 . . ■ 




Figure 5-13. Flow Diagram Symbols 



and Definitions 



Model 8690B 

enter from the left and exit transfers leave to the 
right. Whenever possible, , a given path or subject is 
showb complete on one page. If branching occurs, 
transfer points are keyed with corresponding letters 
or numbers, 

5-45, Figure 5-14 provides an index for all trouble- 
shooting flow diagrams. The indexing sequence is 
divided into tfie eight basic circuit functions. The 
Troubleshooting Flow Index can be used in two ways, 
■Tp make a quick determination of the general area 
and degree (minor or major) of the circuit malfunction, 
the index can bp entered at any defined entry point. 

V Choose the entry point that corresponds with the 
"Function To Be P e r f o r m e d " symbol that best de- 
sckbeS th< )p ar t i c u la r problem encountered. The 
\ basic circuiit functions are givW at the bottom of each 
' Troubleshppting Flow IndW page to assist in locating 
. the proWr; Wtry'point. ' '] ' ■ 

';■/ ■' ■' : ■''' ' . '' ' '' I 

- 5 -46. ' The Trpliblesblootihg Flow Index can also be 
used td .c/omplet'ely determine the circuit malfunction. 
A dectslpn of which ;Wtry point in the index tp choose 
iS'!potf':requ'Jred. To Wse the Index /in this Wa^ start 
at tl^e beginning of/ the fii-sf flow sequence and con- 
tinue through the index uritil branching to the Detailed 
Troubleshooting Flow, Figure 5-15, o c/curs. It is 
imWrtant that the procedures listed in f igure 5-14 be 
pWformed in tile order/ listed, , Each step provides 
the basis on wljich the ijndi cations of a subsequent 
iStep are analysed. v ; 

/ ' ; 1 ' i ' , ^ 

5 -4 7. \ The Detailed )Troublei^hooting| Flow diagram, 

' Figure 5-15/^ provideis a pontiriuatiori of the trouble- 
shooting and,lysis started in the Troubleshooting Flow 
Index, Figure 5-14[ As iri Figure 5-14, perform the 
detailed trouble s h o o ti n^g procedures in the order 
specified. Subsequent decisions aSsume that certain 
previous indicatiops and results have been obtained. 
The procedures in Figure 5-15 are intended only to 
suggest the most probable functional circuit failure 
and to give a general 'direction in which to look before 
starting a component -by -component troubleshooting 
procedpre. The flow diagrams are based on the 
assuniption that, only one I>asic f u n c t i o n circuit has 
failed. i 

5-48. DETAILED TROUBLESHOOTING. To assist 
detailed troubleshooting, normal operation waveforms 
are ^ven in Section VII. Specific conditions of wave- 
form measurement are stated adjacent to the appro- 
priate waveform. DC voltage levels afe shown for 
each element of every active component (e.g. , tran- 
sistor). Waveforni and voltage measurement condi- 
tions pre noted on each schematic. Instrument 
settings other than those noted) are as stated in Para- 
graph ^ 5 -21, Adjustment Control Settings, 

5-49. The power supplies provide dc operating volt- 
ages for all circuits in the Sweep Oscillator - RF Unit 
combinations. Thus, a fault in the power supply sec- 
tions can result in a false trouble indication within any 
of the dependent basic functional circuits. However, 
never adjust a power supply voltage if the dc output is 
only slightly put of tolerance. Adjustment of a slightly 
out of tolerance supply voltage can degrade the per- 
formance of one or more instrument functions. 
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5-50. Normal variation in component operating 
characteristics account for variation in normal oper- 
ating voltages when various RF Unit - Sweep 
Oscillator combinations are used. For example, a 
±i0% variation in the voltages shown at the collector 
of A14Q5 (+20 volt supply) would be normal while 
variation In dc voltages within the regulators of the 
+20 volt supply would be ±0. 2 volt. Normal variation 
for the regulators in the 6.3 volt supply would be 



±0. 1 volt and ±5% for the regulators of the 12. 6 volt 
supply. 

5-51. Measurements within the transistorized power 
supplies should be made with reference to 8690A chas- 
sis grounds This will avoid damage to transistors 
caused tw loop currents which may result if the meas- 
uring instrument reference potential is not at ground 
potential. 
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Refer to Paragraph 5 -45 
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Figure 5-14. Troubleshooting Flow Index (Continued) 
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SV/EEP 

OUTPUT 

LINEARITY 



PERFORM 
PERFORMANCE 
TEST 12, TABLE 
5-2 



TEST 

LIMIT 

SATISFIED 



NON LINEARITY 
ENTIRE 
RANGE 



YES 



YES 



SWEEP REF 
OUTPUT 
LINEARITY 



(FLOW 10) 



PERFORM 
STEP u OF 
PERFORMANCE 
TEST 12, TABLE 
5-2 



TESTS 

LIMITS 

SATISFIED 



YES 



jaragraph:5.45 

VI 






Figure 5<-14. Troubleshooting JFlow Index (Continued) 



5^4 




BLANKING 

FUNCTION 



MARKER 

FUNCTION 



PERFORM 
PERFORMANCE 
TEST 21, TABLE 
5-2 



PERFORM 
PERFORMANCE 
TEST 22, TABLE 
5-2 



PROPER 

BLANKING 

OUTPUT 



YES 



(FLOW 15) 



PROPER 

MARKER 

OUTPUT 



YES 



BLANKING 
FUNCTIONS AS 
SPECIFIED, 
TABLE 1-2 



[FLW15) 



MARKER 
FUNCTIONS AS 
SPECIFIED 
TABLEl-2 



YES 



^ Refer to Paragraph 5-45 



END OF 

TKOmESHOOTING 



Bl 



BLANKING, MARKERS 



Figure 5-14. Troubleshooting Flow Index (Continued) 
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RESIDUAL 

AM,, ■ 

DETAIL 



GET 8690 PQR CW 
OPERATION AND: 
INT SQWAVE. .O^^ 

ALC ...OFP 

PWR MTI^ 



N NO 

RESIDUAL 

"T ' Iyes 



f !T8690BFQRCW 
PERATION AND: 
T SQWAVE..ON 
I ALC.. ......ON 

PWR MTR LEVEL 



WAVE 

GENEIUTOR' 

CIRCUIT 




^SIDUAL AM 
I NO 



.YES 



(FLOW 4) 



MONITOR WAVE- 
FORM AT 8690 
'TE'iST point"'' 
A11TP3 



SENSITIVITY 

DETAIL 





» ' ■ 


r PROPER \ 

V WAVEP^ORM J 




YES, ; \ 



MONITOR WAVE. 
FORM AT 8690 
TEST POINT 
A11TP4 



A11CR16 AND 
ASSOCIATED 
CIRCUITS 



8690 A2CR6 
OR RF UNIT 
PIN MOD A4, OR 
”A” RFUNIT GRID 
MOD CRT 








V waveform J 




YES 



8690 A2CR7 
AND ASSOCIATED 
CIRCUITS OR 
RP UNIT PIN 
MODULATOR A4 



SQUARE WAVE 
GENERATOR 
CIRCUITS BETWE 
AllCRiaAND 

Align 




Figure 5^15. Detailed TroubleshQoting Flow 
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FM 

FUNCTION 

DETAIL 



MAD^T AIN TEST 
SfiTUP AS REQ. 
FOR PERFORM- 
ANCE TEST 19, 
TABLE 5-2 



/PROPER wave- 
form AT 8690 
TEST POINT 

A3TP3 



CIRCUITS 
BETWEEN 
A3V2B AND 
A3R55 



YES 



PROPER WAVE- 
FORM AT 8690 
TEST POINT 
' A3TP4 



6 



PROPER WAVE 
FORM AT 8690 
A3Q4 EMITTER 



PROPER WAVE- 
FORM AT 8690 

A3V1PIN5 , 



iYES 




DIFFERENTIAL 
AMPLIFIER 
A3Q2/Q3/Q4 AND 
ASSOCIATED 
CRTS 



CATHODE 
FOLLOWER 
A3Q6 AND 
ASSOCIATED 
CRTS 




Fl^ire 5 -15. Detailed Troubleshooting Flow (Continued) 
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ALC 

CIRCUITS 



PROPER ALC DIFF 
AMP OPERATION 
REQUIRES 
BALANCE OF 
(A12Q4B, VIA, Ql) 
AND (A12Q4A, 

VI B, Q2) CRTS 

CONNECT BASES 
OF A12Q4B AND 
A12Q4A to 8690 
CHASSIS GROUND. 
COMPARE DC 
VOLTAGES ON 
EACH SIDE 







Xacceptable \ 

( COMPARISON \yf<? 

INCLUDING NORMAL ] 

TOLERANCES I 



l,V' jTi 



REMOVE 
GROUNDS FROM 
A12Q4B AND 
A12Q4A 



Set ddd6 GbNTR01S: 

BLANKING.... ON 
PWR MTR 
LEVEL..... OFF 

seleMF.... 

AUTO 



TEST POINT 
A12TP2 and PIN 
7, A12V1B, FOR 
APPROX -0.2V 






PROPER 

VOLTAGE 



tYES/, ; 

' PuZ'difperen 

TIAL AMPLIFIER 
/ Al2ylA, VlBand 

,/ ; ,ciRGUiTS;/:/:'\: 

y 'M/' "A” RF UNITS; 

/ GRIDMODULATOF 
CIRCUIT/W RF 
UNITS: ALC GAIN 
CIRCUIT 



(FLOW 1) 



ALC MODULATOR 
A11Q12, A12Q1A, 
or RF UNIT 



NETWORK 



y/', 



.1 ' f' 



FLOW 4 



Flow (Continued): 
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m 



r > 

ww 

V. J 



TUNING ' 
VOLTAGE 
GENERATOR 
CIRCUITS 



PERFORM 
PERFORMANCE 
TESTIS, 
TABLE 5-2 



TEST 

LIMITS 

SATISFIED 



SET LINE TO 
STANDBY . RE- 
MOVE 8690 TUBE 
A4V5. 



SET 8690 FOR 
AUTO FULL 
R4NGE START- 
STOP UP'-SWEEi> 



PERFORM^ 
PERFORMANCE 
TEST 15, ' 

TABLE 5-2 



YES 



(FLOW 7) 



to (FLOW 6) 



FLOW 5 



Figure 5-1!: . DetaUed TrcMlbleshootlng Flow 







2 



ES 



LIMITS 

SATISFIED 




jYES 

SET 8690 FOR 
AUTO FULL 
RANGE START- 
STOP DOWN- 
SWEEP 



PERFORM 
PERFORMANCE 
TESTIS, 
TABLE 5-2 



LIMITS 

SATISFIED 



jYES 

RAMP GENER- 
ATOR AlOVl AND 
ASSOCIATED 
CIRCUITS 



test LIMITS 
SATISFIED 
(INVERSE OF 
PREVIOUS TEST) 



LYES 



XX ) to (FLOW 7) 



TESTS 

NOT 

SATISFIED 



CIRCUITS BE- 
ONE TWEEN RAMP ' 

^ generator 

AlOVl AND A4V5 



|BOTH 

PERFORM 
PERFORMANCE 
TEST 15, TABLE 
5-2, USING MAN- 
UAL SWEEP MODI 



FLOW 6 



Figure 5-15. .Detailed Troubleshooting Flow (Continued) 
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CALffiRATION 

detail 



SET 8690 
FULL RANGE 

manual swe:^p 

OPER. ROTATE 

manual 

THRU RANGE 



■■ ''Vt'i 

'• iiyi ■ 

1 ■ ■ 

v'V’ ' 



MONITOR BWG 
HELDC CONNECT 
AT RF UNIT A2 
FOR HELDC VOLT 
VARIATION ; ; 



8691A/B: +325 to 
1440 8692A/B: 
+325 to 1725 
8693A/B: +310 
to 1805 



0 '.' ' 



8694A: +300 
to 1600 

8695A-7A: +100 
to 1500 



^ELDC VOLTAGE 
VARIATION WITHIN 
10% OF ABOVE 
SPECIFIED 

. VALUES 



I ROTATE 
SWEEP THRU 
pANGE.MONrTOR 
8690 TEST POINT 
A4TP8 



YES 




to (FLOW 10) 



^o (PLOW 8) 



FLOW? 



Figure 5-15. Detailed Troubleshooting Flow (Continued) 
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.1 



UNITYC5AIN 
lY^LLOWER \ 
A4Q1, VIA OR 
A4Q2, VIB 
FESPECTIVELY 



PROPER > 
f WAVEFORM 
AND VOLTAGE 
VACATION t3 to 
^ +73dt0.10V V 



, ROTATE ma m A fc 

STOEP'TriRU 
JESr-^ RANGE. MONITOR 
\ 8690 TEST POikT 

V—i A4TP4 



MONITOR WAVE- 
FORM AT TEST 
POINTS A4TP1 
ANDA4TP2 
RESPECTIVEL'Sfr 



YES ^ PROPER 
V WAVE^R^ 
I NO 



WAVEFORM \ 

OK AND VOLTAGE \NO 
VARIATION +3 to f 
+ 73*0.10V / ; 

I YES 

MONITOR 

WAVEFORM 

ATA4V5, 

PIN 7 



to^'v, — y 
(FLOW 9) 



a',. • 



(FLOW 13) 



r PROPER 
^WAVEFORM 

I YES 

MONITOR 
WAVEFORM 
AT A4V6, 
PINI 



A4V5 ANDASSOCI- 
ATED CIRCUITS 
OR RETURN PATI 
FROM BWO HELDC 
THRU RF UNIT A2 



... 




P PROPER A 
V. WAVEFORM J 


\ 


YES 



A8 HV POWER 
SUPPLY CONSIST- 
ING OF ABVl, V2, 



ASSOCIATED 

CIRCUITS 

FOLLOWER AlQl 
AND ASSOCIATED 
CIRCUITS 



CIRCUIT 
BETWEEN 
A4V5 AND 
A4V6 




Figure 5-15. Detailed Troubleshooting Flow (Continued) 
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V y V V 



RESIDUAL 

FM 

DETAIL 



/RESIDUAL FM 
ACCOMPANIED BY 
IMPROPER 
FREQUENCY 
. CALIBRATION 



RF UNIT BWO 
HFLIX FRE- 

Ui^iNCY Shape 

CIRCUITS 



XRESIDUAL FM > 
f BEGIN AT PAR- 
TICUtiJAR FREQUENC 
IN RANGE 



NOISY DIODE IN 
RF UNIT BWO HE- 
LDC FREQUENCY 
SHAPE CIRCUITS 



SET 8690 FOR 
CW OPERATION 
AT LOW END OF 
SPECIFIED 
RANGE 



SHORT PIN 2 OF 
A4V5 TO 8690 
CHASSIS GROUND 



PJlSiDUAL 

FM 

DECREASE 






CESSIVE 
RIPPLE VOLTAGE 
m TUNING VOLT- 
AGE GENERATOR 
CIRCUITS 






EXCESS 
RIPPLE ON BWO 
TUBE OPERATING 
VOLTAGES 



FLOWS 



Figure 5 -15 . Detailed Trdublealtootlng Flow (Continued) 
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AUTO 

NON LINEAR 
TUNING 



MONITOR WAVE- 
FORM AT 8690 
TEST POINT 
A4TP8 



^LINEAR RAMP ^ 
V VOLTAGE ^ 

I NO 

SET LINE To 

MOVE 8^90 TUBE 
A3 VI . AdAINMON- 
ITORA4tF8. 



XES 



^ LINEAR RAMP 1\ NO 
^ \ VOLTAGE J 
YES 



to (FLOW 5) 



to (FLOW 7) 




Figure 5-15. DetaUed Troubleshooting Flow (Continued) 
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^ ZERO POWER 
OUTPUT AT A 
SINGLE 

FREQUENCY 



REDUCED OR 
ZERO POWER 
OUTPUT OVER 
ENTIRE RANGE 



/^ZERO POWER > 
/OUTPUT OVER A 

[segment of range 



to 

(FLOW 5 



YES 



^BWO FILAMEN-] 
VOLTAGE 



^YES 

/measure \ 

^TUNING FRE- ^ 
QUENCY RANGE 



MEASURE -6.3V 


PERFORM STEPS 


AT BWO FILAMENT 


a THROUGH dOF 


CONNECTION TO 


PERFORMANCE 


RF UNIT A3 


TEST 5, TABLE 




‘ 5-2 



-6.3V 



6.3V POWER 
SUPPLY AND 
6.3VDEPENDE] 
CIRCUITS 



SET 8690 FOR 
FULL RANGE 
MANUAL SWEEP 



YES 



^OPTIMIZE 

BWO 



USE FREQUENCY 
METER TO SWEEP 
RANGE AS IN STEP 
fOE PERFORM- 
ANCE TEST 5 



to 

(flow 12) 



TUNING 

Grange beyond 

TEST LIMITS 



to 

(FLOW?) 



to I ww 

(FLOW 5) 



FLOW 11 



Figure 5^15. DetaUed Troubleshooting Flow (Continued) 
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PERFORM THE 
BWO TUBE 



RPUNITMANUAI 



PERFORM ADJUST 
GIVEN IN RF UNIT 
MAKEXOEPTCRY. 
STALALC LEVEL- 
EDOUTPUTADJ 



DO NOT EXCEED 
MAXIMUMBWQ 
CURRENTS 
SPECIFIED IN 
RP UNIT MANUAL 



MW* . 

A1M2^ ANODE 

SPECIFIED CURR- 
ENT AT HIGHEST 

FREQ REQUIRED 



PULL > 
SPECIFIED RANGE 
OPERATION 



OPERATE AT OR 
3ELOWERBQIENCV 

SETtING USED 
FOR ADJUSTMENT 
OF A1R42, ANODE 



jT LIMITED 
/TOWER/NANGE 
[OPERATION 
ACCEPTABLE 



I YES 

SET 8690 FOR 
MAXPOWERCW 
OPERATIONAT 
LOWENDOFSPE- 
CIFIED RANGE 



USE CLIP-ON DC 
AMMETER (TilBLB 
5-1) TO MEASURE 
BTO HELIX CUR- 
RENT AT RF 
UNIT A3 



REPLACE BWO. 
NO REFER TO RF 
— ^ UNIT MANUAL 




Figure 5-1 5 . Demlled Troubleshooting Flow (Continued) 
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SUMMING 

AND 

MARI®R 
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^R03l>ER WAVeV 
FORM At 8690 

/ rA^TPir ■ 



A4Q1AND 

ASSOCIATED 

EMITTER 

CIRCUIT 
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';i ' J 



^ — T ,, ' 

PROPER WAVE- 
FORM AT 8690 
"tEST ’'POINT ' ■■ 

r ", A4TP2 '■■■ 



A4Q2 AND 
ASSOCIATED 
EMITTER 
CIRCUIT 



, ■ " I "" I’lM ' i -.s. ■ 

^ /PlioPSR WAVE - 
/ FORM AT 8690 
I TEST POINT 
Y A4TP8 

■ , YES 



UNITY G ARl 
FOLLOWERS 
► A4Q1, VIA, AND 
A4Q2, VIB AND 
rt^SOClATEDCKTS 



PROPER WAVE- 
FORM AT 8690 
TEST POINT 
A4TP4 



UNITY GAIN 
FOLLpWERA4V2i 
Q8, Q4, AND 
ASSOCIATED 
CRTS 



YES 



to-; 

(FLOW 14) 



PLOW 13 



Figure 5-15. Detailed Trcmbleshbotlhg How (Conttoued) 
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PROPER WAVE 
FORM AT 8690 
TEST POINT 
A4TP3 



CATHODE 
FOLLOWER 
,A4V3A AND 
ASSOCIATED 
CKTS 



YES 



/ PROPER WAVE- \ ' 

r FORM AT 8690 \ NO 

.test point ’ 

\ '^;'’A4TP5,,;y' / 

■ YES' ' ■ 



CATHODE 
FOLLOWER 
A4V3B and 
ASSOCIATED 
CKTS 



. ''Vv. 

: ■' f • 

■ , . 'I 



PROPER WAVEA 
FORM AT 8690 VNO 
TEST POINT 

A4TP7 / 



CATHODE 
FOLLOWER 
A4V4B AND 
ASSOCIATED 
CKTS 



YES 



PROPER WAVE- 
FORM AT 8690 , 
TEST POINT 
A4TP6 



CATHODE 
FOLLOWER 
A4V4A AND 
ASSOCIATED 
CKTS 



FLOW 14 



Figure 5-15. Detailed Troubleshooting Flow (Continued) 
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SV/ITCH 

CIRCUIT 
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STOP SWEEP 
V/ITH INT SQ 
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PROPER 

WAVEFORM 






YES 
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MONITOR WAVE. 
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PROPER 
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SWITCH 

CIRCUIT 
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POWER SUPPLIES MALFUNCTION 



Output Voltages 
Improper' 



Voltage at A5 TP2 
Voltage at A5 TP! 

Proceed to Step -H 



A6Flor 
F2 Blows Out 



as + 4C 


)V 


ov. 

1’ 


- 


- 


Other 


0 

1 


V 


«• 


ov. 


^:+0.5V 


Other 



^ W W ^ >J/ 

O © ©© © © 



Poor Regulation^ 
High Ripple, or 
Noise 



$ 






1. Check A5V1 filannents 

I 



FilamiBnts 

Cold 






2. Check 12.6 V 
Filament Supply 

1 

3. Check A5R36 

' I '■'/ 

4. Replace A5V1 
if Necessary 



Voltages 
OK 



4 ^ 



Check to 
Manual Specs 



- I 

Filaments 

Hot 



4 



5. Check or Substitute A5V1 

■ I , 

6. Check A5CR23 and 
A6Q6, 6, 7, 10 

7. Check Resistors Associated 
with above Transistors 

I 



I 

Voltages 
OK 



Voltages 

Incorrect 



4 . 



$ 



Check to 
Manual Specs 



Figure 5-16. +275V and -300V Power Supply Troubleshooting Flow 
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Voltage 

OK 



Nl/ 



3. ynplug A5 Assy, and Measure ' 
Resistance to Gnd. from XA5, PIN 12 



4. Check Resistance Between 
PINS 12 and 14 on A5 Assy . 



Voltage 

Incorrect 



NK 



2. Check T2 and A9 Assy. 
Rectifiers 



Shorts Located 






Check C8B and/or A5C11 and A5CR22 



Voltage OK 



yy 

Check to 
M^ual Specs 



Voltages 

Incorrect 




No Shorts Located 



4 ^ 



6. Check A6R6 



Voltage OK 



Check to Manual 
Specs 



Figure 5-16. 



and -300V Power Supply Troubleshooting Flow (Continued) 
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1. Measure Voltage at A 6 Fl 



0 ) 



Voltage OK 



'I , , .'ri;"--' 

2. Unp ^0 A5 Assy, 

Measiire Resli^tan<|;e from 

XA5lj«N8t<i;\Grondr; ■ 

/I v'-'"' 

3. Check Resistance Between 
PIN 8 and 14 ph A5 Assy 



.'i' >. 



yoltage Incorrect 



• / 



i.'i 



5. Check T2 PINS 11 
and 12 Components 
on A9 Assy 



' 1 
■ .'i' 

ft, 1 




Measui'e Voltage 
At A6F2 



Shorts Located 



4. (!?heck P7A and/or 
A5C12 and A5CR5 

'.V't;' . . 



No Shorts Located 






Voltages 

OK 



Voltages 

Incorrect 



6 . Check oSOO V Supply Series 
Regulator and Voltage Limiter 
for Open Components , 












9. Check T2 PIN 11 

aind 12 and Components 
on A9 As§y 












Voltage OK 



", 'r/'i 



Check to 
Manual Specs 

.■v;,v/ . • ‘-A'’, ??fV 






Voltage Ipcprrect 



■7. Oheck P.C. Connector, 



























Figure 5-16. +275^ and -30QV Power Supply Troubleshooting Flow (Continued) 
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1. Remove RF Unit and All Plug-In , 
P.C. Boards Except A5, A8, and 
A14 



^]^odel 8690B 






J ' ) 



•, I 



Supplies Function 
Properly with 
Load Removed 



Supplies 

Malfunction 



4 



2. Check A6Q5-11 
for Low Gain 



3. Move Test Loop B from Test 
Point #2 to Test Point #3 



-300 V Supply Voltage 
OK 



4. Trouble is in +275 V 

* Supply. Check Diodes 
and Transistors with 
Ohmmeter. Check Current 
Limiter 

5. Check Other Components 
with Obrnmeteh 

6. Return Test Loop b' 
to Test Point 2 



Voltages OK 



, ■ J 



-300 V Supply 
Voltage Incorrect 

,'Vi/ , ' 



N : 









9. CheckA5CR8; 9, A5Q2 
and A6Q2, 4 , 8 , 9 , 11 with 
Ohmmeter 



) ' ' r 
.1 . ■ / 



|f. Return Test Loop B 
to Test Point 2 
8. Check D. C. yoltages 
at A5V2 Cathode Rnd 
A5CR4, Anode . Check 
Current Limiter 



'-i. 



1 • 



Voltages Incorrect 



11. Replace Faulty 
Component 



/ ) 




I 
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10. Check Resistors and 
Capacitors Associated 
with Above Components 



Figure 5-16. +275y and -300V power Supply Troubleshooting Flow (Continued) 
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1. Check Resistance to Ground from A5 PINS 12 and 8, 
A6 PIN i 4 and 2 , ^d from Collectors of A6Q8 and IJ 



No Shorts 
Present 



SI/ 



3. Connect 8690 to Variac 
and Raise Line Voltage 
Slowly fyom 0 to 128 V 



) i 



Rise (s) Doesn't 
Blow 



s|/ 



4. Check Current 
Llhiiting Circuits 
(A5Q3 andQ4) 



Current Limiters 
Inoperative 



Si/ 

8. Replace Faulty 
Component 



Current 

Limiters 

OK 



IS 

Voltages 

Correct 



Short dr Low 
Impedance Measured 









■ i. ' 



2. Replace Faulty Component (s). 
> Replace A6Q1 and Q3 if A6Q10 
Collector Shorted to Ground. 
Replace A6Q2 and Q4 if A6Q11 
Collector Shorted to Ground 



( 



Fuse (6) Blow 



N/ 



5. Check for High Voltage 
Arcing at A6Q10, ll, 
A6Q3, Q4 



6. Check A6 Transistors with 
Ohmmeter for Collector - emitter 
Shorts. Check A5R2, R3, Cl, 

C2, CR19 

■ 

7. Check A6Q5, 8, 10, 11 on Curve 
Tracer for Low Breakdown 
Voltage 



Voltages Incorrect 



$ 



9. Check to Manual 
Specs 



Figure 5-16. +275V and -300V Power Supply Troubleshooting Flow (Continued) 
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SiCTION VI 

mPLACiAiLI PARTS 



Section VI 
Replaceable Parts 



6-2. This section contains information for ordering 
replacement parts. Table 6-1 lists parts in alpha- 
numerical order of their reference designators and 
^ indicates the description and hp stock number of each 
part, together with any applicable notes . Miscellaneous 
parts are listed at the end of Table 6-1. Table 6-2 
lists parts in alpha-numberical order of their hp stock 
number and provides the following information on each 
part: 

a. Description. 

b. Manufacturer of the part in a five -digit code; see 
list of manufacturers in Table 6-3. 

c. Manufacturer's part number. 

' d. Total quantity used (TQ column). 



6-3. ORDIRING INPORMATION. 

6-4. To obtain replacement parts, address order or 
inquiry to your local Hewlett-Packard Field Office (see 
list at rear of this manual for addresses). Identify 
parts by their Hewlett-Packard Stock numbers. 

6-5. To obtain a part that is not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 



REFEKENCE DESIGNATORS 



A 


y 


assembly 


E 


••= misc electronic pjirt 


MP 


- mechanical part 


TB 


- terminal board 


B 


W 


motor 


P 


= fuse 


P 


^ plug 


TP 


-- test point 


BT 


■ C 


buttery 


PL 


= filter 


Q , 


s= transistor 


V 


vacuum, tube, neon 
bulb, photocell, etc. 


e 


t:: • 


capacltcir 


: .1 


~ jack 


R 


= resistor 




CP 




coupler 


K 


= relay 


RT 


-- thermistor 


W 


- cable 


CR 




diode 


L 


= Inductor 


S 


= switch 


X 


K socket 


DL 
DS > 


■■ 


delay lino 

device signulinti: (lamp) 


M, 


» meter 

1 ■ » ' 

ABBREVIATIONS 


T 


= transformer 


Y 


= crystal 



A' 


r. 


amperes 


GE 




germanium 


A. F,C. 




automatic frequency control 


GL 


- 


glass 


AMPL 


•X, 


amplifier 


GRD 




l^round(ed) 








H 


rx 


henries 


B.F.O. 


rs 


bent frequency oscillator 


HEX 


» ' 


hekagonal 


BE CU 


S' 


beryllium copper 


HG 


5S 


mercury ’ 


BH 


rz 


binder head 


HR 


(S 


liour(s) 


BP 


■1= 


bandpass 








BRS 


i: 


brass 






> ' ■ 


BWO 




backward wave oscillator 


IF 


s 


intermediate freq 








IMPG 




Impregnated 








INCD 


a. 


incandescent 


ccw 


= 


counter-clockwise 


INCL 


s 


include(s) 


CER 




ceramic 


INS 


ts 


insulation(ed) 


CMO 


=: 


cabinet mount only 


INT 


t:i 


internal 


COBP 


a 


coefficient 








COM 


ts 


common 


K 


s 


kllo = 1000 


COMP 


s: 


composition 


1 






CONN 


=r.' 


connector 


LIN 


s 


linear taper 


CP 


s 


cadmiumi plate 


LK WASH 


■ a 


lock washer 


CRT 


S3 


cathode -ray tube 


LOG 


a 


logarithmic taper 


CW 


sa 


clockwise , 


LPF 


13 


low pass filter 


DEPC 


s 


deposited car|x>n 


■ M ■ 


22 


mini = IQ'J' 


DR 


ss 


drive 


MEG 


C9 


meg * 10® ' > 








METPLM 


.'G3, 


metal film 


ELECT 


.s 


electrolytic 


MET OX 


a' 


metallic oxide 


ENCAP 


s: , 


encapsulated 


MPR 


B 


manufacturer 


EXT’ ■ ; 


ti 


external 


MINAT 


tx 


miniature 








MOM 


B 


momentary 


'P ’ ' ■ ■ 


s 


farads . 


MTG 


B 


mounting 


PH 


■ a. 


flat head 


MY 


ts 


"mylar" 


TIL H 


» 


fillister head 








PXD 


fc 


fixed , 


N 


. ® 


nano (10 ) 



N/C 


c: 


normally closed 


RMO 




rack mount only 


NE 


B 


neon 


RMS 




root -mean square 


NIT'L 


B 


nickel plate 


RWV 


s: 


reverse working 


N/0 


B 


normally open 






voltage 


NPO 


, 


negative, positive zero 


S-B 


a 


slow -blow 


' 




(zero temperature 


SCR 


8 


screw 






coefficient) 


SE 


w 


selenium . 


NRPR 


B 


not recommended for 


SECT 


8 


section(s) 






field replacement 


SEMICON 


!S 


semiconductor' 


NSR 


ts 


not separately 


SI 




silicon 


,1 




replaceable 


SIL 


8 


silver 


!/ 

1 






SL 


8 


slide 


OBD 


B 


order by description 


SPL 


8 


special 


OH 


r 


oval head 


SST 


8 


stainless steel 


OX 


•- 


oxide ' 


SR 


ts ' 


split ring 








STL 


« 


steel 


P 


9 


peak 








PC 


B 


printed circuit 


TA 


8 


tantalum 


PF 


CB 


picofarads lO"*" 


TD 


ts 


time delay 






' farads 


TGL 


8 


toggle 


PH BRZ 


S ’ 


■phosphor bronze 


TI 


S 


titanium 


PHL 


B 


Phillips 


TOL 


T« 


tolerance 


PIV 


B 


peak inverse voltage 


TRIM 


8 


trimmer 


P/0 


B 


part of 


TWT 


ts 


traveling wave tut 


POLY 


B 


polystyrene 


U 


ts 


micro •= 10"® 


PORC 


a 


porcelain 








POS 


. s 


position(s) 


VAR 


8 


variable 


POT 


8 


potentiometer 


VDCW 


» 


dp working volts 


PP 


8 


peak-to-peak 








PT 


S , 


point , 


w/ 


cp 


with 


PWV 


a' 


peak working voltage 


w 


. ^ 


watts 


RBCT 


1' 


rectifier 


WIV 


8 


working inverse 


RF 


a' 


radio frequency 






voltage 


RH 


8 


round head 


wvy 


8 


wi rewound 


RIV 




reverse Inverse voltage 


w/o 


8. 


without 
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Table 6-1. Rcfference Designation Index 





. 0 Pert No. 


Description # 


Note . 


A1 


08690-6040 


BOARD ASSYMRIMPOT . ' 




AIRl THRU 








A1R4 / V 


2100-1758 


RiVAR W'W IK OHM 10% LIN 1/2W 




A1R5' 


0698-34^*4 y 


R:FXD MET FLM 316 OHM 1% 1/8W 




A 2 


08690^6012 


BOARD ASSY: CALIBRATOR 


' 


A2C1 


0150-0052 


C:FXD CER 0.05 UF'20% 400VDCW , 




A2G2 


0150-0012 


C:FXD CER 0.01 UF 20X lOOOVOCW 




A2C3 


dl60-2675 


CtFXD MICA 8900 PF 1% 300VDCW .FACiTORY SELECTED PART 




A2C4 


0170-0073 


C:FXD MY lUF 10« 600VDCM 




A2C5 


0170-0022 


CZFXD MY O.IUF 20 % 600V0CW 




A2C6 


0160-0381 


CzFXO MY 0.01 UF lOS 400V0CW 




A2C7 


0160-0382 


C:FXD MY 0.001 UF lOX 4obvOCU 




A2C8 


0140-0165 


CsFXD MICA 22 PF 5X 




A2C9 


0180-0197 


CiFXO ELECT 2.2 UF lOX 20V0Cw 




A2C10 


0160-2120 


c:fxd mica o.oi: uf i% 




A2CRI 


1901-0033 


OIODEZSILICON lOOMA I80WV 




A2CR2 


1901-0033 


OiOOEsSILICON lOOMA 180WV 




A2CR3 


1901-0033 


OlODEzSlLICON lOOMA 180WV 




A2CR4 


1901-0028 


OlODEtSILICON 400 PIV 0.5 AMP 




A2CR5 


1901-0033 


OXODEzSILICON lOOMA 180WV 


' ; 


A2CRe 


1901-0096 


OlODEtSILICON 120V 


■ ; 


A2CR7 


1901-0096 


OlODEtSILICON 120V 




A2CR8 


1901-0033 


OlODEtSILICON 100MA180WV 




A201 


1854-0003 


TRANSlSTORtNPN SILICON 




A2RI 


0757-0442 


R^FXO MET FLM lO.OK OHM IX 1/8W 


y , 

) 


A2R2 


0687-8241 


RtFXD COMP 820K OHM lOX 1/2W 




A2R3 


0757-0482 


RtFXO MET FLM 511K OHM IX 1/8W 




A2R4 


0727-0^92 


RtFXD CARBON 3 MEGOHM IX 1/2W 




A2R5 


0757-0461 


RtFXO MET FLM 68. IK OHM IX 1/8W 




A2R6 


0698-3453 


RtFXD^ MET FLM 196K OHM IX 1/8W 


' 1 


A2R7 


0757-0461 


RtFXO MET FLM 68. IK OHM IX 1/aW , 




A2R8 


2100-0361 


RIVARCOMP 2000 OHM 30X LIN 1/8W 




A2R9 


0757-0442 


RtFXO MET FLM 10. OK OHM IX 1/8N 




A2R10 


0757-0136 


RtFXO MET FLM 619K OHM IX 1/2W 




A2R11 


0757-0280 


RtFXO MET FLM IK OHM IX 1>8W 




A2R12 




NOT ASSIGNED ^ 


r> 


A2R13 


0727-0292 


RtFXO CARBON 3 MEGOHM IX 1A2W 




A2R14 


'• V 


NOT ASSIGNED 




A2R15 


0698-3425 


RtFXO MET FLM 316K OHM IX 1/2U ' 


/ 


A2R16 


0757-0465 


RtFXO MET FLM lOOK OHM IX T/8W 


’ 


A2R17 


; 0757-0442 


RtFXO MET FLM lO.OK OHM IX 1/8W 




A2R18 


0698-3160 


RtFXO MET FLM 31.6K OHM IX 1/8W 




A2R19 


2100-I4il'3 


Rt VAR COMP 15K OHM 30X LIN 1/8W 




A2R20 


0757-04!5i 


RtFXO MET FLM 2.43K OHM IX 1/BW 




A2R2I 


0698-3155 


RtFXO MET FLM 4.64K OHM IX 1/8W / 




A2R22 


2100-1474 


RtVAR COMP 5K OHM 30X LIN 1/8W 




A2R23 


2100-1474 


Rt VAR COMP 5K OHM 30X LIN 1/8W > 




A2R24 


2100-1474 


RtVAR COMP 5R OHM 30X LIN 1/8W 




A2R25 


2100-0361 


RtVAR COMP 2000 OHM 30X LIN 1/8W 

' . . . ' . 

’ ' ' ' ' '■ ' 1 ' 
, • ■ ■ 1 ' 

■. ' ' ' ■ / 





# See introduction to this teGtiop for ordering infornuition 




Model 8690B 



Table 6 - 1 . Reference Designation Index (Cont. ) 



Section VI 
Replaceable Parts 



Note 





(^Part No. 


Deacription # 


Oeiighetion 


A2R26 


0757^0457 


R:f ?(D MET FLM 47.5K OHM 11 1/8W 


A2R27 


0757-0352 


RjEXD met FLM 150K ohm 11 l/2« 


A2R20 


2100-1471 


RsVAR COMP 50K OHM 301 LIN 1/8W 


A2R29 




NOT ASSIGNED 


A2R30 


2100-1474 


«R:VAR COMP 5K OHM 301 LIN 1/8W 


A2R31 


2100-1474 


R:VAR COMP 5K OHM 301 LIN 1/BW 




0757-0842 


R:FXD MET FLM 221K tiHM 11 1/2W 




0757-0415 


R:FX0 MET FLM 475 OHM 11 1/8W, FACTORY SELECTED' PART 


A2R34 


0757-0415 


RiFXD MET FLM 475 OHM 11 1/8W 


A2R35 


0757-0415 


R:FXD MET FLM 475 OHM 11 1/8M 


7.2R36 


0757-0280 


R:FX0 MET FLM IK OHM 11 1/8W 


A2R37 




NOT ASSIGNED 


A2R38 


2100-1760 


RtVAR WW 5K OHM 101 LIN 1/2W 


A2R39 


0757-0280 


R:FXD MET FLM IK OHM 11 1/9M 


A2R40 


0757-0135 


RiFXD MET FLM 5UK OHM 11 1/2W 


A3 


08690-6034 


BOARD ASSYiRECIPPOCAL AMPLIFIER 


A3CI- 




NOT ASSIGNED 


A3C9 




NOT ASSIGNED 


A3C10 


0180-^0269 


C:FXD elect 1.0 OF +50-101 150V0CW 


A3CU 


0180-0051 


C:FXb ELECT 8 UF 350VDCk^ 


A3C12- 




NOT ASSIGNED 


A^3C39 




NOT ASSIGNED 


A3C40 


0170-0055 


CtFXD MY 0;iUF 201 200VDCW 


A3C41 


0150-0012 


C:FXD CER 0.01 UF 201 1000 VDCM 


A3C42 


0140-0193 


CsFXD MICA 82 PF 51 
FACTORY SELECTED PART 


A3C43 


0140-0216 


C:FXD MICA 120 PF 21 


A3C44 


0160-2218 


C:FXD MICA 1000 PF 51 

' ' ' * 


A3C45 


0160-2225 


C:FXD MICA 2000 PF 51 300VDCW 


A3C46 


0150-0052 


C«FXD CER 0.05 UF 201 400VDCW 


A3C47 


0150-0052 


C:FXD CER Q.05 UF 201 400V0CW 


A3GR1- 




NOT ASSIGNED 


A3CR6 




NOT ASSIGNED 


A3CR7 


1901-0356 


DIODE sSILlCON 250HV 


A3CR8 


. 1901-0029 


OlODEtSlLICON 600 PIV 


A3CR9-‘ 




NOT ASSIGNED 


A3CR40 




NOT ASSIGNED 


A3CR41 

i' 


1901'*0033 


OlODExSILIGON lOOMA 180WV 


A3CR42 


1901-0033 


OlODEtSlLICON lOOM Also WV 


A3CR43 


1901-0033 


DlbDE:S1LlC0N lOOMA 180WV 


A3CR44 


1902-3139 


01 ODE BREAKDOMN: SILICON 8.25V 51 


A3CR45 


1902-3139 


DIODE BREAKDONNsSILICON 8.25V 51 


A3CR4A 


1902-3323 


DIODE BREAKDW0N:42.2V 91 


A3CR47 


1902-3323 


DIODE BREAKDW0NI42.2V 51 


A3CR48 


1902-0176 


DIODE 8REAK00WN:47.5V1W 



# Sm introduclioB to tUi eeclion for ordering information 
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SectioaV!. 

Replaceable Parts ; ’ 

Table 6-1. Reference Designation Index (€ont.) 



Model 86906 



) 



Reference 

Designation 


(^PartNo. 


Descripif/on # 


Note 


A3CR49 


1 ' 

1902-3182 


■/: ■;■■■•-. V . ■, - 

1 1 ' , , , ' ' ' 

01 ODE BREAKDOWN: SI LI CON 12.1V 5g 




A3CR50 


1901-0033 


DIODE :i,!LlC0N100MA 180WV 




A3CR51 


1901-0033 


DIODE :SILICdN100WAl80MV 




A3CR52 


1901-0033 


DIODE : SILICON lOONA 180WV 




A3CR53 


1901-0033 


DIODE xStLlCON lOONA 180WV 




A3CR54 


1902-3002 


DIODE BREAKDOWNi2^37V 5% 


i 


A3CR55 


1902-0176 


DIODE BREAKD0WN:47.5V IW 




A3KI 


0490-0323 


RELAYX4RDT 


f 


A3Q1 


1835-0062 


TRANSISTORtFIELD EFFECT 30V / 


. 


A3Q2 


1855-0049 


TRANSISTOR a DUAL N CHANNEL 




A3Q3 


1853-0038 


TRANSISTOR: SILICON RNP 




A3Q4 


1853-0036 


TRANSl STOR: SILICON RNP 




A3Q5 


1853-0020 


TRANS!STOR:SILICON PNP 




A3Q6 


1854-0232 


TRANSISTORaSlLICON NPN 




A3R1- 




NOT ASSIGNED 


- 


A3R29 




NOT ASSIGNED 

- ■ ■ .... ' ' , 




A3R30 


0757^0307 


R:FXO MET FLM 332K OHM IX 1/2W 




A3R3I 


0757-0039 


R:FX0 MET FLM lOK OHM 1* 1/2W 




A3R32 


0757-0307 


RaFXD MET FLM 332K OHM 1* 1/2W 




A3R33 


,0757-0839 


RaFXD MET FLM lOK OHM 1* 1/2M 




A3R34 


0698-3430 


R:FXO MET FLM 21.5 OHM It 1/8W 




A3R35- 




NOT ASSIGNED 


n 


A3R39 




NOT ASSIGNED 




A3R40 


0757-0136 


RzFXD MET FLM 619K OHM It 1/2W 




A3R41 


0757-0059 


R:FXD MET FLM 1 MEGOHM It 1/2W ' 




A3R42 


0698-3592 


RzFXD MET FLM lO.O MEGOHM It 1/2W 


' 


A3R43 


0757-0474 


RZFXD MET FLM 243K OHM It 1/8W 




A3R44 


0757-0474 


RzFXD MET FLM 243K OHM It 1/8W 




A3R45 


0698-3647 


RzFXD MET OX 15K OHM 5t 2W 




A3R46 




NOT ASSIGNED 




A3R4r 


0757-0428 


RZFXD MET FLM 1.62K OHM l« 1/8W 
FACTORY SELECTED PART 


' 


A3R48 


0757-0856 


RZFXD MET FLM 75.0K OHM 11 1/2W 




A3R49 


0698- 3‘ L 


RzFXD MET FLM 133K OHM It 1/8W 




A3R50 


2100-1760 


RzVAR WW 5K OHM lot LIN 1/2W 




A3R51 


O690-:3451 


RzFXD MET FLM 133K OHM It, 1/8W 




A3R52 


0757-0457 


RzFXD MET FLM 47.5K OHM It 1/0W 




A3R53 


2100-1473 


RZVAR COMP 15K OHM 30t LIN 1/8W 




A3R54 


0757-0446 


RzFXD MET FLM 15K OHM It 1/8W 




A3R55 


0811-2993 


RzFXD WM 500K OHM It 1/4W 




A3R56 


0811 - 2993 , . 


RZFXD WW 500K OHM It 1/4W 




A3R57 


0764-0031 


RZFXD MET OX 47K OHM 5t 2W 




A3R58 


0757-0135 


RzFXD MET FLM 511K OHM It 1/2W 




A3R59 


0757-1094 


RZFXD MET FLM 1.47K OHM It 1/8W 




A3R60 

' 


0698-3175 


RzFXD MET FLM 147K OHM It 1/2W 





# See introduction to thii section for ordering information 



Model 8690B 



Oesignation 



Table 6-1. Reference Designation Index (Cont.) 



Part No. Description # 



Section VI 
Replaceable Parts 



Note 



A3R61 

A3R62 

A3R63 

A3R6A 

A3R65 

A3R66 

A3R67 

A3R68 

A3R69 

A3R70 

A3R71 

A3R72 

A3R73 

A3R7A 



A3R75 I 

A3R76 

A3R77 

A3R78 

A3R79 

A3R80 

A3V1; 

I 

A3V2 

A3V3 

A3VA 



AACl 

A4C2 

A4G3 

AAC4 

A4C5 

A4C^ 

A4C7 

A4C8 

A4C9 

A4CR1 

i;ApR2 



li!A#tR4- 

:|^4cr5/ 

A4CR6 

A4CR7 



0698-3451 

0757-0135 

0757-0860 

0757-0289 

0757-0860 

0757-0459 

0757-0279 

0687-4751 

0698-3424 

0764-0028 

0757-0280 

0757-0467 

0686-3055 

0757-1094 



2100 - 
0764- 
0757- 
0757- 
0757- 
0 7 57- 
1923- 



1760 

0047 

0280 

1094 

0458 

0442 

0043 



1932-0009 

1940-0013 

1940-0013 

1200-0049 

1200-0062 

08690-6031 

0140-0193 

0140-0195 

0140-0201 

0160-2150 

0160-2218 

0140-0145 

0180-0089 

0160-0158 

0160-2217 

1901-0033 

1901-0033 

1901-0033 



1901-0033 

1901-0033 



,R:FXD MET FLM 133K OHM U 1/8W 
R:FXD MET FLM 511K OHM If 1/2W 
R:FXD MET FLM 121K OHM If 1/2W 
R:FXD MET FLM 13. 3K OHM If 1/8W 
R:FXD MET FLM 121K OHM If 1/2W 

R:FXD MET FLM 56.2K OHM If 1/8W 

R:FXD MET FLM 3.16K OHM If 1/8W 

R:FXD COMP 4.7 MEGOHM lOf 1/2W 
RsFXD MET FLM 237K OHM If 1/2W 
RzFXD MET OX lOOK OHM 5f 2W 

RzFXD MET FLM IK OHM If 1/8W 
RzFXD MET FLM 121K OHM If 1/8W 
RzFXD COMP 3 MEGOHM 5f 1/2W 
RzFXD MET FLM 1.47K OHM If 1/8W 
FACTORY SELECTED PART 

RzVAR WW 5K OHM lOf LIN 1/2W 
RZFXD MET OX 82K OHM 5f 2W 

RzFXD MET FLM IK OHM If 1/8W 

RzFXD MET FLM 1.47K OHM If 1/8W 
RZFXD MET FLM 5i.lK OHM If 1/8W 
R:FXD met FLM lOK OHM 1% 1/8W. 

ELECTRON TUBE: 6EW6 PENTODE 

ELECTRON TUBEz 5965 DUAL TRIODE 
ELECTRON TUBEZ82.0 ♦/- IV 
ELECTRON TUBEZ82.0 ♦/- IV 

SOCKETzTUBE 7 PIN MINIATURE 

SOCKETzTUBE 9 PIN MIN. 

BOARD ASSYtHELIX AMPLIFIER 

CzFXD MICA 82 PF 5f 

' , ' ■ / 

CiFXD MIGA 130 PF 5f 300 VDCW 

CzFXO MICA 12 PF 5f,FACT0RY SELECTED PART 

CzFXD MICA 33 PF 5f, FACTORY SELECTED PARTCMAY BE OMIT' ED) 

CzFXD MICA 1000 PF 5f 
CZFXD MICA 22 PF 5f 

CzFXD ELECT 10UF-I0f4l00f 150VDCW 
CzFXD MYLAR 5600PF lOf 
CZFXD MICA 910 PF 5f 

OlODEzSItlCON lOOMA 180WV 

OIODEZSILICON lOOMA 180WV 
DIODE ZSILICON lOOMA 180WV 
NOT ASSIGNED 
NOT ASSIGNED 

OIODEZSILICON lOOMA IBOWV 
OIODEZSILICON lOOMA 180WV 
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Section VI 
Replaceable Parts 



Model 8690B 



Table 6-1. Reference Designation Index (Cont.) 



iiiPinnTTnTiii 


Pert No. 


Description # 


A4CR8 


1902-0038 


DIODE BREAKD0WN:45.3V 5X 


A4CR9 


1901-0033 


DIOOESSILICQN lOOMA 180WV 


A4CR10 


1901-0033 


DIOOESSILICON lOOMA 180WV 


A40t 


1854-0071 


TRANSIST0R:SIUC0N NRN 


A4Q2 


1854-0071 


TRANSISTORtSILICON NPN 


A4Q3 

A4Q4 


1854-0071 


NOT ASSIGNED 
TRANSISTOR: SILICON NPN 


A4Q5 


1854-0071 


TRANSISTORxSIllCON NPN 


A4Q6 


1853-0020 


TRANSISTOR: SILICON PNP 


A4Q7 


1853-0020 


TRANSISTOR : SILICON PNP 


A4R1 


0761-0033 


R:FXD met ox 220K OHM 5S IW 


A4R2 


0757-0374 


R:FXD MET FLM 485K OHM 11 1/2W 


A4R3 


0811-2993 


R:FXO MW 500K OHM 11 1/4W 


A4R4 


. 0811 - 299,3 


R:FXD WN 500K OHM 11 1/4W 


A4R5 


0757-0374 


R:FXD MET FLM 485K OHM 11 1/2W 


A4R6 


0757-0446 


R:FXD MET FLM 15K OHM 11 1/8W 


A4R7 


0761-0033 


R:FX0 MET OX 220K OHM 51 IW 


A4R8 


076t-0033 


R:FXD MET OX 220K OHM 51 IW 


A4R9 


0761-0040 


R:FX0 MET OX 150K OHM 51 IW 


A4R10 


0687-1261 


R:FXO COMP 12 MEGOHM 101 1/2 W 


A4R11 


0757-0465 


RtFXD MET FLM lOOK OHM 11 1/8W 

. , S' 


A4R12 


0698-3464 


RiFXO MET FLM 1.47 MEGOHM If 1/2W 


A4R13 


0757-0313 


R:FXO MET FLM 392K OHM 11 1/2W 


A4R14 


0757-0156 


\R:FXD MET FLM 1.5 MEGOHM 11 1/2W 
^ 71IFXD NET FLM 1.5 MEGOHM 11 1/2W 


A4R15 


0757-0156 


A4R16 


0698-3464 


R:FXO NET FLM 1.47 MEGOHM 11 1/2W 


A4R17 


0757-0465 


R:FXO MET FLM lOOK OHM 11 1/8W 


A4R18 


0757-0313 


R:FXD met FLM 392K OHM 11 1/2W 


A4R19 


0687-1261 


RiFXD COMP 12 MEGOHM 101 1/2W 


A4R20 


0757-0367 


RsFXD NET FLM TOOK OHM 11 1/2W 


A4R21 


0757-0313 


RtFXD MET FLM 35»2K OHM 11 1/2W 


A4R22 


0757-0367 


R:FXO MET FLM lOOK OHM 11 1/2W 


A4R23 


0757-0313 


RtFXD MET FLM 392k OHM 11 1/2W 


A4R24 


0757-0454 


RtFXD NET FLM 33.2K OHM 11 1/8N 


A4R29 


0757-0857 


RtPXD NET FLM 82.5K OHM 11 1/2W 


A4R26 


0757-0482 


RtFXD NET FLM 511K OHM 11 1/8W 


A4R27 


0757-0059 


R:FXD NET FLM 1 MEGOHM 


A4R28 


0761-0032 


RtFXD MET OX 56K OHM 51 IH 


A4R29 


0757-0444 


RtFXD NET FLM 12aK OHM 11 1/8W 


44R30 


0761-0031 


RtFXD MET OX 82k OHM 51 IW 


A4R31 


0757-0401 


RtFXD NFT FLM too OHM 11 1/8W 


A4R32 


2100-1759 


RtVAR WW 2K OHM 91 IW 


A4R33 


0770-0009 


RtFXD MET OX 47K OHM 51 4W 


A4R34 


0757-0442 


RtFXD MET FLM TO.OK OHM 11 1/8W 


A4V1 


1932-0049 


ELECTRON TUBE tCK647 



Note 



# See introduction to tide section for ordering information 
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Model 8690B 




Part No. 



Table 8-1. Reference Designation Index (Cont.) 



Ooacription # 



Section VI 
Replaceable Parts 



Note 



A4V2 

A4V3 

A4V4 

A4V5 

A4V6 



Asei 

A5C2 

A5C3 

A5C4 

A5C5 

A5C6 

A5C7 

A5C8 

A5C9 

A5C10 

ASCII 

ASC12 

A5CR1 

A5CR2 

A5CR3 

A5CR4 

A5CR5 

A5CR6 

ASCR7 

'A5CR8 

A5CR9 

A5CR10 

A5CRU 

A5CR12 

A5CR13 

ASCR14 

A5CR15 

A5CR16 

A5CR17 

A5CR18 

A5CR19 

A5CR20 

A5CR21 

A5CR22 

A5CR23 

ASQl 

A5Q2 



1932 - 00,67 

1932-0030 

1932-0049 

1923-0044 

1923-0045 

08690-6033 

0150-0012 

0150-0012 

0150-0052 

0150-0121 

0150-0012 

0150-0012 

0160-2199 

0160-2218 

0160-0174 

0150-0052 

0150-0052 

0150-0052 

1902-0176 

1902^0176 

1902-0197 

1902-0025 

1901- 0029 

1902- 3369 

1902-3369 

1901-0033 

1901- 0033 

1902- 3428 

1901- 0033 

1902- 3290 
1901-0033 
1901-0033 
1901-0033 

1901- 0029 

1902- 0025 
1901-0029 
1901-0029 
1901-0029 
1901-0029 

1901-0029 

1901-0033 

1854-0022 

1854-0475 



ELECTRON TUBE*! 2AY 7 

ELECTRON TUBExl2AX7 

ELECTRON TUBE:CK647 

ELECTRON TUBEx 6EJ7 CEF 184) PENTODE 

ELECTRON TUBE X 7239 PENTODE 

BOARD ASSY: LOW VQLTAGE POWER SUPPLY 

CxFXO CER 0.01 UF 20S lOOOVOCW 

CxFXD CER 0.01 UF 20f lOOOVDCW 
CxFXD CER 0.05 UF 20X 400VDCW 
CxFXD CER O.IUF ♦80S-20X 50VDCW 
CxFXD CER 0.01 UF 20X lOOOVDCW 
CxFXD CER 0^01 UF 20X lOOOVDCW 

CxFXD NICA 30 PF 5X 
CxFXD MICA 1000 PF 5 % 

CxFXD CER 0.47 UF -^80-20t 25VDCW 
CxFXD CER 0.05 UF 20( 400VDCW 
CxFXD CER 0.05 UF 20X 400V0CW 

CxFXD CER 0.05 UF 20t 400VDCW 

DIODE BREAKD0WNX47.5V IW 

DIODE BREAKDOWN :47.5V IW 
DIODE BREAKDOWNXSILICON 82.5V 5X 
DIODE .BREAKDOWN: 10. OV 5X 400 MW 
OIODExSILlCON 600 PIV 
DIODE DREAKOOWNX61.9V 400MW 

DIODE BREAKD0WNX61.9V 400MW 
OIODExSILlCON lOOMA 180WV 
OIODExSILlCON lOONA 180WV 
DIODE BREAKDOWNXSILICON lOOV 5« 
OIODExSILlCON lOONA 180WV 

DIODE BREAKDOWNXSILICON 31.6V 51 
OIODExSILlCON lOOMA 180WV 
OIODExSILlCON lOOMA 180WV 
OIODExSILlCON lOONA 180WV 
OIODExSILlCON 600 PIV 

01 ODE. BREAKDOWN xlO.OV 5« 400 MW 
OIODExSILlCON 600 PIV 
DlOOExSILICON 600 PIV 
DIODE XSILICON 600 PIV 
OIODExSILlCON 600 PIV 

OIODExSILlCON 600 PIV 
OIODExSILlCON lOOMA 180WV 

TRANSISTORxNPN SILICON 

TRANSISTOR DUAL XSILICON NPN 
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Section VI 
Replaceable Parts 




Model 8690B 



Table 6-1. Reference Designation Index (Cont.) 



Part No. : Description # 



A503 

A5QA 

A5R1 

A5R2 

A5R3 

A5R4 

A5R5 

A5R6 

A5R7 

A5R8 

A5R9 

A5R10 

A5R11 

A5R12 

A5R13 

A5R14 

A5R15 

ASR16 

A5R17 

A5R18 

A5R19 

A5R20 

A5R21 

A5R22 

A5R23 

A5R24 

A5R25 

A5R26 

A5R27 

A5R28 

A5R29 

A5R30 

A5R31 

A5R32 

A5R33 

A5R34 

A5R35 

A5R36 

ASR37 

A5V1 

A5V2 



A8C1 



1854-0003 

1854-0003 

0812-0018 

0819-0027 

0764-0031 

0812-0pi8 

0757-0856 

0757-0460 

2100-1760 

0757-0130 

0757-0280 

0698-3175 

0757-0458 

0757-0463 

0764-0031 

0764-0031 

0757-0133 

0757-0465 

0757-0063 

0698-3444 

0698-0085 

0757-0003 

0757-0394 

0757-0064 

0698-3425 

0757-0465 

0757-0442 

0757-0129 

2100-1760 

0757-0279 

0757-0367 

0757-0280 

0698-3437 

0698-3175 

0757-0424 

0757-0984 

0757-0130 

0698-3388 

0757-0394 

1932-0030 

1940-0013 

08690-6032 

0150-0052 



TRANSISTOR:NPN SILICON 
TRANSISTOR sNPN SILICON 

R:FXD WW 100 OHM 3X 5W 

8:FX0 WW lOK OHM 5X 20W 
RtFXO MET OX 47K OHM 5t 2W 
R:FXO WW 100 OHM 3X 5W 
R?FXD MET FlM 75.0K OHM II 1/;?W 
R;FXO MET FLM 61.9K OHM II 1/8W 

R:VAR WW 5K OHM 101 LIN 1/2W 
RtrXD MET FLM 162K OHM If 1/2W 
R:f XD MET FLM IK OHM II 1/8W 
R:FXD MET FLM 147K OHM II 1/2W 
R:FX0 met FLM 51.1K ohm ll 1/8W 



RiFXD MET 

Rjfxd met 

R:FXD MET 
RiFXD MET 
RiFXO MET 

RxFXO MET 
R:FXD MET 
RiFXD MET 
RsFXO MET 
RlFXD MET 



FLM 82. 5K OHM II 1/8W 
OX 47k OHM 51 2W 
OX 47K OHM 51 2W 
FLM 383K OHM 21 1/2W 
FLM lOOK OHM II 1/8W 

FLM 196K OHM II 1/2W 
FLM 313 OHM II 1/8W 
FLM 2.61K OHM II 1/8W 
FLM 26.1 OHM II 1/2W 
FLM 51.1 OHM II 1/8W 



R:FXD MET FLM 261K OHM II 1/2W 
RrFXD MET FLM 316K OHM II 1/2W 
RsFxb MET FLM lOOK OHM II 1/8W 
R:FXD MET FLM 10. OK OHM II 1/8W 
RSFXO MET FLM 178K OHM 21 T/2W 

RsVAR WW 5K OHM lOI LIN 1/2H 
RlFXD MET FLM 3.16K OHM II 1/8W 
RiFXO MET FLM lOOK OHM II 1/2W 
RlFXD MET FLM IK OHM II 4/8W 
RlFXD MET FLM 133 OHM II 1/8W 

RlFXD MET FLM 147K OHM II 1/2W 
RlFXD MET,FLM:T.10K OHM 1% 1/8W 

RlFXD M£T FLM 10.0 OHM II 1/2W 
RlFXD MET FLM 162K OHM II 1/2W 
RlFXD MET FLM 14.7 OHM 11 l/2Wi 

RlFXD MET FLM 51.1 OHM II 1/8W 

ELECTRON TU8Esl2AX7 

ELECTRON TUBEiaa.O ♦/- IV 

BOARD ASSY I REGULATOR 

CiFXD CER 0.05 UF 201 400V0CW 



# Set introduction to this aoction for ordering infornuition 



I 






Model 9690B 






Deiiniatioiii 



(^Part No. 



Table 6-1. Reference Designation Index (Cont.) 



Detcription # 



Section VI 
Replaceable Parts 



Note 



A6C2 

A6CK1 

A6CR2 

A6GR3 

A6CR4 

A6CR5 

A6CA6 

A6CR7 

A6CR8 

A6F1 

A6F2 

A^SQl 

A602 

A6Q3 

A6Q4 

A6Q5 

A6Q6 

A6Q7 

A6Q8 

A6Q9 

A6Q10 

A6mi 

A6R1 

A4R2 

A6R3 

A6R4 

A6R5 

A6R6 

A6R7 

A6RB 

A6R9 

A6R10 

A6R11 

A6R12 
A6R13 
A6R14 
A6R15 
AAR 16 



0190-0052 

1902-3381 

1902-3381 

1901- 0029 

1902- 0954 
1901-0033 

1901- 0033 

1902- 3381 
1902-3381 

2110-0004 

2110-0004 



1894-0232 



1854- 

1894- 

1854r 

1894- 

1894- 



0232 

0237 

0237 

0079 

0039 



1894-0079 

1854-0079 

1894-0039 

1854-0080 

1894-0080 

0757-0856 

0757-0856 

0757-0401 

0757-0461 

0757-0280 

0811-0005 

0757-0856 

0757-0856 

0757-0401 

0757-0280 

0757-0401 

0757--0401 

0757-0280 

0757-0280 

0757-0279 

0757-r0279 



CiFXO CER 0.09 UF 20f 400V0CW 

01 ODE BREAKDOWN:68^1V 400NW 

01 Ode BREAK0aHN:68.1V 400HW 
OlODEsSlLlCON 600 PIV 
OlOOE BREAKDOWN: lOVlW 
010DE:SIL1CON lOOMA 180WV 
01 DDE t SILICON lOONA 180WV 

OIOOE BREAKDOWN 16 8. IV 400MW 
OlOOE BREAK00WN:68.1V 400NW 

FUSEsCARTRlOGE 1/4 ANP 290V 

FUSE:CARTRIOGE 1/4 ARP 250V 

TRANSIST0R:S1LIC0N NPN 

TRANSISTOR: SILICON NPN 
TRANSISTOR .^SILICON NPN 2N3738 
TRANSISTOR: SIlTCON NPN 2N3738 
TRANSISTOR: SILICON 2N3439 
TRANSISTOR: SI LI CON 2N3053 

iV' 

TRANSISTOR: SILICON 2N3439 
TRANSISTOR: SILICON 2N3439 
TRANSISTOR: SILICON 2N305S 
TRANSIST0R:S1LIC0N 
TRANSISTOR: SILICON 

R:FXD RET FLM 75. OK OHR II 1/.>W 

R:FXD RET FLM 75. OK OHR II 1/2K 
R:FXD NET FLM 100 OHM II I/8W 
R:FXO MET FLM 68.1K OHR II 1/8W 
RiFXO NET FLM IK OHR IX 1/8W 
RtFXD WW 1500 OHM II 5W 

RiFXD RET FLM 75. OK OHM II 1/2W 
R:FXO RET FLM 79. OK OHR 11 1/2W 
R:FXD met FLM 100 OHM II 1/8W 
R:FXO NET FLM IK OHM IX 1/8W 
R:FXD RET FLM 100 OHR IX 1/8W 

R:FXD RET FLM 100 OHM II 1/8W 
R:FXD NET FLM IK OHR IX 1/8W 
R:FXD RET FLM IK OHM IX 1/8W 
R:EXD RET FLM 3.16K OHM II 1/OW 
RtFXD RET FLM 3.16K OHM II I/8W 



# See introduction to Ihia aeclion for ordering information 







Section VI ' 
Replaceable Parts 



Datiination 



Table 6-1. Reference Designation Index (Cont.) 



Part No. I Dauription # 



Model 8690B 



Nota 



A8C1 

A8C2 

A8C3 

A8C4 

A8C5 

A8C6 

A8CR1 

A8CR2 

A8CR3 

A8Q1 

A8R1 

A8R2 

A8R3 

A8R4 

A8R5 

A8R6 

A8R7 

A8R8 

A8R9 

A8R10 

A8R11 

A8R12 

A8R13 

A8R1A 

A8V1 

A8V2 

A8V3 



A9C1 

A9C2 

A9C3 

A9C4 

A9C5 

A9C6 

A9C7 



08690-6016 

1251-0498 

08690-6017 



0150-0052 

0180-0051 
0150-0052 
0160-0907 ' 
0160-0907 
0180-0104 

1901-0030 

1901-0084 

1901-00,84 

1855-0001 

0757-0198 

0816-0017 

0764-0028 

0816-0004 

0812-0037 

0687-3311 

0687-3311 

0812-0037 

0687-3311 

0836-0006 

0687-3311 

0693-1511 

0757-0475 

0757-0411 

1940-0007 

1923-0048 

1923-0048 

08690-6025 

0160-0168 

0160<^0168 

0|50-001| 

0160-016B 

0190-0012 

0150-0052 

0180-0063 



BOARD ASSY: INTERCONNECTION 

C0NNECT0R:PC 22 CONTACTS 

BOARD ASSY:HIGH VOLTAGE POWER SUPPLY 

C:FXD C8R 0.05 UF 20S 400V0CW 

C:FXD ELECT 8 vUF 350VDCW 
C;FXD CER 0.05 UF 20* 400V0CW 
C:FXD CER 0.01 UF ,^80-20* 5000VDCW 
CiFXO CER 0.01 UF ♦80-20* 5000V0CW 
C:FXD ELECT 200UF 15VDCW 

>• 

OiODE:SILICON 800 PIV 

DIODE ASSY: 4000 PIV 
DIODE ASSY: 4000 PIV 

TRANSISTOR: SILICON 

R:FX0 MicT FLN 100 OHM ,1* 1/2W 

R:FXD WW 6300 OHM 10* lOH 
R:FXD met ox lOOK ohm 5* 2W 
R:FXD WW 800 OHM 10* 10^ 

R:FXD WW 20K OHM 3* 5W 
R:FXD comp 330 OHM 10* 1/2W 

R:FXD COMP 330 OHM 10* 1/2W 
R:FXD WW 20K OHM 3* 5W 
R:FXD COMP 330 OHM 10* 1/2W 
R:FXD CARBON 20 MEGOHM 10* IN 
R:FX0 COMP 330 OHM 10* 1/2W 

R:FXD COMP 150 OHM 10* 2W 
R:FXD MET FLM 274K OHM 1* 1/8W 
FACTORY SELECTED PART 
R:FXD MET FLM 332 OHM 1* 1/8W 

ELECTRON TUBE :0B2 

ELECTRON TUBE: 5063 BEAM PENTODE 
ELECTRON TUBE: V^06L BEAM PENTODE 

BOARD ASSY:RECT1F1ER 

C:FXD MY 0.1 UF 10* 200V0CW 

C:FXD MY 0.1 UF 10* 200VDCW 
C:FXD CER 0.01 UF 20* lOOOVOCW 
C:FXO MY 0.1 UF 10* 200VDCW 
C:FX0 CER 0.01 UF 20* lOOOVOCW 
C:FXD CER .0.05 UF 20% 400VDCW 

C:FXD ELECT 900UF -10*>100< 3VDCW 



A9CR1 THRU 
A9CR8 



1901-0200 



DI0DE:SI,LIC0N lOO PlV 3A 



# Sat iBtrodoctkm to tUa aoctkm for ordariiiB informatkiB 
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Model 8690B 




A9CK9 

A9CR16 

A9CIU7 

A9K1 

A9K2 

A9A1 

A9R2 

A9A3 

A9R4 

A9R9 

A9RA 

A9RT 

A9R8 

A9R9 

A9R10 

A9im 

A9R12 

A9RT1 

AlO 

AlOCl 

A10C2 

A10C3 
A10C4 
A IOC 5 

AlOCRl 

A10CR2 

A10CR3 

A10CR9 

A10CR5 

A10CR6 

A10CR7 

AlOQl 

A10Q2 

A10Q3 

A1004 

A10Q5 

A10Q6 

A10Q7 

AlORl 

At OR 2 
A10R3 
A10R4 
A10R5 
AtOR6 

A10R7 

A10R8 

A10R9 

AIORIO 



Part No. 



THRU 1901-0030 

1901- 0030 

1902- 0213 



0A90-071A 



0884-1001 



0684-1001 

0684-1001 

0687-1001 

0687-3331 

0687-1001 

0816-0015 

0699-0001 

0687-1051 

0687-1051 

0687-1031 

0839^0006 

08690-6019 

0150-0012 

0160-2222 

0140-0161 

0160-2225 

0140-0192 

1901-0033 

1901-0033 

1901-0033 

1901-0033 

1901-0033 



1901-0033 

1854-0003 

1854-0003 

1850-0062 

1850-0062 

1854-0003 

1854-0003 

1854-0003 



Table 6-1. Reference Designation Index (Coht.) 



PaacriptioB # 



Section VI 
Replaceable Parts 



Note 



0757- 

0698- 

0698- 

0698- 

0698- 

0698- 

0698- 

0757- 

0757- 



0863 

5028 

4347 

5028 

4347 

4348 
4348 
0473 
0138 



OlOOCtSlLICON 800 RIV 
OlOOElSlLICON 800 RIV 

OiaOEt8REAKOOMNs6.49V 58 

NOT ASSIGNEO 

RELAVI4R0T 6V 



RiFXO CONR 10 OHM lOX 1/4H 
NOT ASSIGNED 

RSFXO CONR 10 OHM lOX 1/4H 
RtFXO CONR 1C OHM lOf 1/4M 
R:FX0 CONR 10 OHM 108 1/2M 
RxFXO CONR 33K OHM 108 1/2M 
R:FXD CONR 10 OHM 108 1/2U 

RSFXO WW 50 OHM 108 lOW 
RSFXO COMR 2.7 OHM 108 1/2M 
RsFXO CONR 1 MEGOHM 108 1/2H 
RsFXD CONR 1 MEGOHM 108 1/2M 
RsFXO CONR lOK OHM 108 1/2H 

THERNlSTORi 10 OHM 108 AT 25C 
BOARD ASSY: SHEEP GENERATOR 

CsFXD CER 0.01 UF 208 lOOOVDCW 

C:FXO MICA 1500 RF 58 300V0CM 
FACTORY SELECTED PART 
C:FXD MICA 3932 PF 18 300VDCW 
CsFXD MICA 2000 PF 58 300V0CH 
CSFXD MICA 68 RF 58 

OIODEsSILICON lOOMA 180WV 

OIODEtSlLICON lOOMA 180HV 
OIODEsSILICON lOOMA 180WV 
OIODEsSILICON lOONA 180WV 
OIODEsSILICON lOONA 180HV 
NOT ASSIGNED 

OIODEsSILICON lOONA 180UV 
TRAN!>ISTOR:NRN SILICON 

' I 

TRANSISTOR sNPN SILICON 
TR AN S I STOR : SRL2N404A 
TR ANS I STOR : SRL2N404 A 
TR ANSI STOR sNPN SILICON 
TRANS I STOR SNPN SILICON 

TRANSISTORsNPN SILICON 



■i 



0686-1665 V RsFXD CONR 16 MEGOHM 58 I/2H 



RSFXO MET FLM 243K OHM 18 1/2H 
RSFXD MET FLM 2.87 MEGOHM 18 1/4W 
RsFXO NET FLM 3.92 MEGOHM 18 1/4W 
RsFXD NET FLM 2.87 MEGOHM 18 1/4H 
RsFXO MET FLM 3.92 MEGOHM 18 1/4W 

RsFXO NET FLM 4.99 MEGOHM 18 1/4W 
RsFXD MET FLM 4.99 MEGOHM 18 1/4M 
RsFXD NET FLM 22IK OHM 18 1/8H 
RsFXD MET FLM 909K OHM 28 1/2U 



# 8ae ialivdiictkiB to lllia Mrtion for ortiaring iaformallfNi 
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Section VI 






Model 8690B 


Replaceable Parts 


V /',/■ 'V, ' 

V' . 


. 7 ' . 





Table 6-1. Kfeference Designation liidex (Cent.) 



Roforonco 

DofilMtioB 


Port No. 


D6tcri|itioB # 


Note 


AlOKll 


0764>003l 


R:FX0,, 51 20 




A10012 


0757-0401 


RxFXO MET 4;T5K OHM 11 1/80 




A10R13 


0698-4344 


RxFXD MET FLM ll82 MEGOHM 11 1/40 




A10R14 


0757-0476 


RSFXD MET FLM 301K OHM 11 1/80 




A10R15 


0698-4345 


R:FXO MET FLM 2 MEGOHM 11 1/40 




A10R16 


0757-0461 


R:FXD MET FLM 68. IK OHM 11 1/80 




A10R17 


0757-0442 


R:FXO MET FLM 10. OK OHM 11 1/80 


\ 


AlORia 


0757-0442 


R:FXO MET FLM 10. OK OHM 11 1/80 


A10R19 


0757-0136 


R:FXO MET FLM 6I9K OHM 11 1/20 




A10R20 


0757-0437 


R:FXb MET FLM 4750 OHM If 1/800 




AI0R21 


0757-0280 


R:FXO MET FLM IK OHM 11 1/80 




A10R22 


0757-0401 


R:FXO MET FLM 100 OHM 11 1/80 




A10R23 


0757-0280 


R:FX0 met FLM IK OHM 11 1/80 


1 


AlOVl 


1924-0001 


ELECTRON T0BE:5915 PEMTAGRIO 




All 


08690-6020 


BOARD ASSY: MARKER 




AllCl 


0140-0178 


C:FXD MICA 560 PF 21 




A11C2 


0140-0178 


C:FXD MICA 560 PF 21 




A11C3 


0160-0798 


C:FXD POLY 0.047 UF 101 30V0C0 


■ • 'a ^ 


A11C4 


0160-0168 


C:FXO MY 0.1 UF 101 2O0VOCO 




A11C5 


0160-0179 


C:FXD MICA 33 PF 51 300VDCO 




A11C6 


0140-0200 


C:FXO MICA 390 PF 51,FACT0RY SELECTED PART,’ 




A11C7 


0140-0179 


C:FXD MICA 1000 PF 21 


■ ■ ' , -V . 
\ ■ '■ ! ■ ■ 


AllCRl 


1901-0033 


010DE:SILIC0N IOOMA 1800V 


;,'vV,A 


A11CR2 


1901-0033 


DIODE:SILICON lOOMA 1800V 




A11CR3 


1901-0033 


OlOOE : SILICON lOOMA 1800V 


' V’V'V 


A11CR4 


1901-0033 


OlOOEsSlLICON lOOMA 1800V 




AllCRS 


1901-0033 


OIODE:S1LICON lOOMA 1800V 




A11CR6 


1901-0033 


OIODExSILICON lOOMA 1800V 




A11CR7 


1901-0033 


OIODEtSlLICON lOOMA 1800V 




AllCRa 


1901-0033 


DIODE ISILICON lOOMA lOOOV 




A11CR9 


1901-0033 


OIODErSILICON lOOMA 1800V 


' 


AllCRlO 


1901-0033 


OlODE: SILICON lOOMA 1800V 




AllCRl 1 


1901-0033 


DIODE :SlL1CpN lOOMA 1800V 




A11CR12 


1901-0033 


DIODE :SILIC0N lOOMA 1800^ 




A11CR13 


1901-0033 


010DE:SILICON lOOMA 1800V 




A11CR14 


1901-0033 


D10DE:SIL1C0N ibOMA 1800V 


A ■ 


A11CR15 


1901-0033 


OlODE: SILICON lOOMA 1800V 


' ' 


A11CR16 


1903 -0002 


DIODE -S ILt CON fl-LAYER ROV . ' , 


■ ' ' ' ' » 


A11CR17 


1901-0033 


OlOOE : SILICON lOOMA 1800V 1 




AllCRia 


1901-0033 


OlODErSILlCON IOOMA lOboV 




AllQl 


1854-0003 


TRAWSISTOR:NPtt):SIll€bNA’’ ,,A' ' A; 

TRANSISTOR :SPL2N404A j 

TRANSISTOR tSPL2N404A i( 

TRANS ISTOR : SPL2Hj(464A ) i ^ 


'V;:' 


A11Q2 


1850-0062 




A11Q3 

A11Q4 


1850-0062 

1850-0062 




A11Q5 


1854-0003 


TRANSISTOR :NPN SILICON > 




A11Q6 

' /’ ' , ■ ' 
^ 'V i' 


1850-0062 


TRANSISTOR:SPL2N404A TV 

■ V,, ^ A; V 'v:t: ' v ' . ' 

, ' . ■ V ' ■'■'r J ' , ' M, 

■i . ' ' '' 'V';.' . ' ' ' ' , ' 

'.A’ ' • 'tTAv.,,. . ■ - 'r 'Cd /' ' vT'' , ■' 








.1 
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Model 8690B 
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Section VI 
Replaceable Parts 







>' 


Wv 


. Reference 
DOsigniCion 


(^PartNo. 


, A 

V'/ . V 


■ ivv- •'■V V. 

", . C 

■ ■ ’ 

AI107 


1850-0062 




A11Q8 


1850-0062 




A1109 


1854-0003 




AUDIO 


1854-0003 




AllQll 


1850-0062 


\ 


A11012 


1053-0001 


'(t 
! ■ 


AllRl 


0698-3154 


'i 


A11R2 j 


2100-1472 




A11R3 


0757-0128 




A11R4 


0757-0458 




A11R5 


0757-0442 


■ ' 


A1IR6 


0757-0430 




A11R7 


0757-0199 




A11R8 


0757-0128 




A11R9 


0757-0442 




AllRlO 


0757-0281 




AllRll 


0757-0442 




A11R12 


0757-0128 




A11RI3 


0757.-0124 




A11R14 


0757-0434 




AUR15 


0757-0440 




AilRi<^ 


0757-0449 


W ' '' 


AllRiT 


0698-.^ 154 




AllRlk 


2100-1472 


‘■..iri/i 


A11R19 V 


07^7^0528 


"v'f':,' 


A11R20 ' 


0757-04SS 


' ' ' '';v 


A11R21 


OT 57 -O 442 


' .'h'i' 


A11R22 


- '1 

6757"0430 




A1IR23 


0757r0199 




AliR2% 


0757-0128 




AiiR25 


0757-0442 




A11R26 


0757-0281 




AHR27 


0757-0442 


■■■' i\‘, 


AliR28 


073770128 




A11R29 


0757-0124 




AIIR30 


0757-0436 


■vi: 


A11R31 . 


0757-0440 


■ 'V' 

1 ' > 


A11R32 , 


075^-0449 




A11R33 V 


0757-0438 


’ ' . ■!', i',' ’ 


AliR34 


0757-0383 


■' • t 


A11R3S 


0757-0465 




A11R38 


075770124 


"L •, . 


A11R37 


(1757-0438 




A11R38 


0757-0424 


. V \ 


A11R39 j 


0757-0438 




AliR40 

■■■ ; 'S’ 


0757-0448 



Table 6-1. Reference Designation Index (Cont.) 



Description # 



Note 



i 



VRANSISTOR:SPL2N404A 
TRAWSISTOR: SPL2N404A 
TRA^iSISTOR:NPN SILICON 
TRANSISTOR :NPN SILICON 
TRANSISTOR :SPL2N404A 

TRANSISTOR:PNP SILICON 30V 900RW 

R:FXD MET ELM 4.22K OHM It 1/8W, FACTORY SELECTED PART 

S'* ' , ' . 

R: VAR COMP 25K OHM 30t LIN 1/8W 
R:FXD MET FLM 200K OHM It 1/2M 
R:FX0 MET FLM 51. IK OHM. It 1/0W 
R:FXD MET FLM lO.OK OHM It 1/8W 
R:FXO MET FLM 2.21K OHM It 1/8W 

R:FXO MET FLM 21.5K OHM It 1/8W 
R:FXD MET FLM 200K OHM It 1/2H 
R:FXD MET FLM lO.OK OHM It 1/8H 
R:FXD MET FLM 2.74K OHM It 1/8W 
RsFXD MET FLM lO.OK OHM It 1/8W 

RfFXD MET FLM 200K OHM It I/2M 
RiFXD MET FLM 39. 2K OHM It 1/8W 
RxFXD MET FLM 4.32K OHM It 1/8M 
R:FXD MET FLM 7.5K OHM It 1/8M 
RsFXp MET FLM 20A OHM It 1/8W 

R:FXO MET FLP^-4.2 2r. OHM It I /8H, FACTORY SELECTED PART 

R:VAR COMP. 25K OHM 30t LIN 1/8W 
R:FXD MET FLM 200K OHM It 1/2W 
R:FXD MET FLM 51«lK OHM It 1/8H 
R:FXD MET FLM lO.OK OHM It 1/8W 



RxFXD MET 
RxFXD MET 
RxFXD MET 
RxFXD MET 
RxFXD MET 

RxFXD MET 
RxFXD MET 
RxFXD MET 
RxFXD MET 
RxFXD MET 



FLM 2.21K OHM It 1/8W 
FLM 21.5k OHM It 1/BW 
FLM 200K OHM It 1/2W 
FLM 10.0k OHM It 1/8W 
FLM 2.74K OHM It 1/8W 

FLM id.OK OHM 1|| 1/8W 
FLM 200K OHM It 1/2W 
FLM 39.2K OHM It 1/8N 
FLM 4.32K OHM It 1/8W 
FLM >.5K OHM It 1/8W 



RxFXD MET FLM 20K OHM It I/8W 
RxFXD MET FLM 5.11K OHM It 1/8M 
RXFXD MET FLM 18.2 OHM It I/8M 
RxfkO MET FLM lOOK OHM It V8H 
RiFXD MET FiN 39.2K OHM It 1/8W 

^ ' ' ' ■ ' 

RxFXD met FLM 5.11K OHM It l/pH 
RxFXD NET FLM l.lpK OHM It 1/8H 
RxFXD NET FLM 5.1iR OHM it 1/8W 

RxFXD MET FLM'18.2K OHM li l/8H^ FACTORY SELECTlzD PART 






) 



'■r- 



2__L 



. 'V 



I. ■; 
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Model 8690B 



Table 6-1. Reference Designation Index (Cont.) 



Deacripiion # 



Note 



R:FXO NET FLM 8.2SK OHN IS 1/8W 
RsFXO NET FLN IZ.IK OHN IS 1/8W 
R:FXD NET FLN 274K OHN IS IM 
RSFXO NET FLN 3.32K OHN IS 1/8H 
RSFXD NET FLN 30. IK OHN IS 1/8W 

RsFXO NET FLN 15K OHN IS 1/8W 
RSFXO NET FLN 243K OHN IS 1/2W 
RsFXO NET FLN 475K OHN IS 1/8W 
RsFXO NET FLN 51.1K OHN IX 1/8W 

BQARO ASSYsALC ANFLIFIER 

CsFXD NICA 200 >F SS 

CsFXD NSCA 1800 FF 5S 
CsFXO NICA 200 FF 5S 

OlOOEsSItlCON IQONA ISOWV 

DlOOEsSILlCON lOONA 180WV 

TRANSISTORsSiLICON FNP 

TRANSlSTORs^lLlCON FNF 
TRANSISTORSSILICON NFN 
TRANSISTOR DUAL SSXUCON NFN 

RsFXO NET FLN 2.21K OHN IS 1/8W 

RsFXO NET FLN 19.6K OHN IX 1/SW 
:RsFXO NET FIN 1 MEGOHM 1% 1/2W 
RsFXO NE " 332K OHN IX 1/2M 

RSFXO NE/ FLM 4750 OHN IX 1/8MW 
RsFXO MjET FLN 14.TX OHM If 1/8H 

RsVAR WN 51^ o'hN lOX LIN 1/2W 
RSFXO NET FLM 14. 7K OHN IS I/8U 
RiFXO MET FLM 475 OHM IS 1/8W 
RsFXO NET FLM 332K OHN IS I /2« 
RsFXO MET FLN 475 pHM If I/8W 

RSFXO CONF 15 NECOHvMOi 1/2W 
RsFXO MET FLN 4750 OHM I'X l/8WW 
RSFXD MET FLM 332K OHM IS 1/2W 
RsFXO NET FLN 3. OIK OHN IX I/8N 

RsFXO' NET FLN ' i MEGOHM 1 / 2 W 

RSFXD MET FLN IK OHN IS I/8W 
RsFXO NET FLM iqo OHN IX 1/ftW 

' 'I'’''' < ' ''' ■ 

ELECTRON TUBEsl2AX7 
BOARD ASSYs EXTENDER 
30ARO ASSY?HEATER SOFFLY 



f See InIroductSoii to thit eection for ordering information 
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Model 8690B 



Table 6 - 1 . Reference Designation Index (Cont. ) 



Section VI 
Replaceable Parts 



Reference 

Oeaignetion 


Part No. 


Deacription ^ 


Note 


A14CL 


0150-0012 


C:FXD CER 0.01 UF 20* lOOOVDCM 


1 . 


A14C2 


0180-0205 


C:FXD alum. 12 UF -10 ♦75* 150VDCW 


■ 


A14C3 


0150-001^ 


CxFXD CER 0;01 UF 20* iOOOVDCM 




A14C4 


0180-0155 


CsFXD ELECT 2.2UF 20* 20V0CW 




A14C5 


0180-0155 


CtFXD ELECT 2.2UF 20* 20VDCW 




A14C6 


0180-0058 


CSFXD ELECT 50UF-10*+100*25V0CW 




A14C7 


0160-0166 


CsFXD MY 6800PF 10* 




A14C8 


0180-0155 


CSFXD ELECT 2.2UF 20* 20VDCW 




A14C9 


0180-0155 


CSFXD ELECT 2.2UF 20* 20VDCW 




A14C10 


0180-0098 


CSFXD ELECT 100 UF 20* 20VDCW 




A14CR1 


1902-0188 


OIODESBREAKOOWN 4.12V 5* 




A14CR2 


1902-3182 


DIODE BREAKDOWNsSUlCON 12.1V 5* 




A14CR3 


1902-00<l 


DIODE SBREAKDOMN 5.11V 5* 400MW 




41401 


1854-0071 


TRANSISTORsSILICON NFM 




A1402 


1854-0039 


TRANSISTORsSILICON 2N3053 




A14Q3 


1854-0039 


TRANSISTORsNPN SILICON 


\ 


A14Q4 


1854-0039 


TRANSISTORsSILICON 2N3053 




A1405 


1854-0003 


TRANSISTORsNPN SILICON 




A14Q6 


1854-0003 


TRANSISTORsNPN SILICON 




A14Q7 


1854-0071 


TRANSISTORsSILICON NPN 




A14QR 


1854-0003 


TRANSISTORsNPN SILICON 




A14R1 


0757-0269 


RsFXD MET FLK 2^0 OHM 1* 1/8M 




A14R2 


0757-0280 


RSFXD MET FLM IK OHM 1* 1/8W 




A14R3 


0757-0395 


RSFXD MET FLM 56.2 OHM 1* 1/8M 




A14R4 


0757-0461 


RsFXD MET FLM 68. IK OHM 1* 1/8W 




A14R5 


0757-0473 


RSFXD MET FLM 221K OHM 1* 1/8N 




A14R6 


0757-0401 


RSFXD MET FLM 100 OHM 1* 1/8W 




A14R7 


0757-0200 


RsFXD MET FLM 5.62K OHM 1* 1/8N 




A14R8 


0757-0352 


RSFXD met FLM 150K OHM 1* 1/2W 




A14R9 


0757-0437 


RsFXD MET FLM 4750 OHM 1* 1/8WW 




AI4R10 


0757-0862 


RSFXD MET FLM 221K OHM 1* 1/2W 




A14R11 


0757-0442 


RSFXD MET FLM 10. OK OHM 1* 1/8N 


' 


A14R12 


0757^0442 


RSFXD MET FLM lO.OK OHM 1* 1/8W 




A14RL3 




NOT ASSIGNED 




A14R14 


075^0401 


RSFXD MET FLM 100 OHM 1* 1/8W 




A14R15 


0757-0421 


RSFXD MET FLM 825 OHM 1* 1/8W 




A14R16 


2100-1758 


RsVAR MW IK OHM 10* LIN 172W 




A14R17 


0757-0200 


RSFXD MET FLM 5.62K OHM 1* 1/8W 




A14R18 


0764-0031 


RsFXD MET OX 47K OHM 5* 2M 


' ' / 


A14R19 


0757-0417 


RSFXD MET FLM 562 OHM 1* 1/8W 




A14R20 


0698-3440 


RsFXD MET FLM 196 OHM 1* 1/8W 




A14R21 


2100-1758 


RSVAR MW IK OHM 10* LIN 1/2W 




B1 


3160-0056 


FANsTUBE AXIAL 




Cl 


0160-0983 


CSFXD PAPER 2 UF 10* 2000VDCW 




C2 


0160-0983 


CSFXD PAPER 2 UF 10* 2000VDCW 




C3 


0180-1829 


CsFXD ELECT 3000 UF ♦50-10*50V0CW 




C4 


0180-1829 


CsFXO ELECT 3000 UF ♦50-10* 50VDCW 




C5 


0180-0213 


CSFXD ELECT 5000 UF ♦75-10* 25VDCH 




U 


0150-0012 


CSFXD CER 0.01 UF 20* lOOOVOCW 





# 8m Introductioii to this MGtion for ordering information 
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Section VI Model 8690 B 

Replaceable Parts 



Table 6-1. Reference Designation Index (Cont.) 





^ ^ Pert No. 


Description# 


tr ' ■ ■ ' 


01S0>00»0 


C:PX6 ClfCt 467120 UF 4loVbCH 


ce 


0180-0030 


C:FXD ELECT 40/120 UF 450V0CW 


■ C9 : ■ ' ■'! 




NOT ASSIGNED 


CIO 


0150-0093 


CtFXO CER 0.01 UF t80-20« lOOVOCU 


Cll 


0190-0093 


CsFXO CER O.Ol UF 4>80-20X lOOVOCW 


CRl 


1901-0028 


OlOOEl SILICON 408 F»1V 


CA2 




NOT ASSIGNED 


CR3-CR5 


1901-0033 


DIODE ISILICON lOOMA 180WV 


OSl 


2140-0293 


LAMFiINCANOESCENT 6.3V 


DS2 


2140-0293 


LAMP: INCANDESCENT 6.3V 


DS3 


I 2|40-0293 


LAMP: INCANDESCENT 6.3V 


054 


2140-0293 


LAMP: INCANDESCENT 6.3V 


DS5 


2140^0293 


LAMP: INCANDESCENT 6.3V 


0S6 


2140-0293 


LAMP: INCANDESCENT 6.3V 


DS7 


2140-0293 


LAMP: INCANDESCENT 6.3V 


DS8 


2140-0092 


LAMP:5V 60 NA 


DS9 


2140-0092 


> LAMP:5V 60 MA 


FI 


2110-0420 


FUSE: CARTRIDGE .0312 AMP 2 50V NOf?M BLOW 


F2 


2110-0 002, 


FUSE:CARTRIDGE 2 AMP 250V 


F3 


2110-00 


,FUSE:CARTRIDGE 4 AMP 125V SLOW BLOW 


F4 


2110-0035 


FUSE:CARTRIDGE 8 AMP SLOW BLOW 


F5^,/ 


2110-0002 


FUSE: CARTRIDGE 2 AMP 3 AG 


J1 


1250-0083 


CONNECTOR: BNC 


J2 


1250-0083 


CONNECTOR :BNC 


J3 


1250-0083 


CONNECTOR: BNC 


J4 


1250-0083 


CONNECTOR: BNC 


J5 


1250-0083 


CONNECTOR: BNC 


J6 


1251- 2357 


CONNECTOR: POWER 3 PIN MALE 


J7 




CONNECTOR: INCLUDES 


J7 


1510-0009 


BINDING POST:BLACK 


J7 


1510-0008 


BINDING POST: RED 


J8 




NOT ASSIGNED 




1250-0083 


CONNECTOR: BNC 


JIO 


1250-0083 


CONNECTOR: BNC 


jii 


1251-1323 


CONNECTOR: RACK C PANEL 15 CONTACTS 


,J12,,,.,.;. , . 


1251-0137 


RECEPTACLE: 32 CONTACT 






NOT ASSIGNED 


K2 


0490-0115 


RELAY:3P0T 6VDC 


K3 


0490-0114 


RELAY: SPOT lOK OHM 2300VDCW 


K4 


0490-0123 


RELAY :PENLIFT 


Q1 


1854-0063 


TRANSISTOR :NPN SILICON 2N3055 


Q2 


1854-0063 


TRANSISTOR:NPN SILICON 2N3055 


q3 


1854-0063 


TRANSISTQR:NPN SILICON 2N3055 


04 


1854-0063 


TRANSISTOR:NPN SILICON 2N3055 


Rl 


2100-0043 


R: VAR COMP 500K OHM lOX LIN 2W 


R2 


2100-0753 


RiVAR COMP 500K OHM 20X LIN 1/2W 


R3 


0687-2231 


R:FXD COMP 22K OHM lOX 1/2W 


R4 


0757-0792 


R:FXD MET FLM 681K OHM IX 1/4W 


R5 


0757-0465 


RiFXD MET FLM lOOK OHM IX 1/8W 


R6 


2100-0752 


R:VAR WW 50K OHM 3X LIN 4W 


R7 




NOT ASSIGNED 


R8 


2100-0752 

r- 


R:VAR WW 50K OHM 3X LIN 4W 



# Sea introduction to this section for ordering information 
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Model 8690B Section VI 

Replaceable Parts 

Table 6-1. Reference Designation Index (Cont.) 



Reference 

Designation 


^ Part No; 


Description # 


Note 


R9 


2100-0752 


R:VAR WW 50K OHM 3% LIN 4W 


ri ' 


RIO 


2100-0752 


R:VAR WW 50K OHM 3X LIN 4W 


' ' 


ftll 


2100-0968 


R: VAR COMP lOK OHM 30X 20CCL0G 1/4W 




R12 


2100-0073 


R:VAR comp 125K OHM 20* LIN 1/4W 




R13- 




NOt ASSIGNED ^ 




R15 




NOT ASSIGNED 




R16 


0812-0019 


R:FXD MW 0.33 OHM 51 3W 




R17 


0812-0019 


R:FXD WW 0.33 OHM 51 3W 




R18 


0698-3430 


RlFXD MET FLM 21.5 OHM 11 1/8W 




R19- 




NOT ASSIGNED 




R22 




,N0T ASSIGNED 




R23 


0684-1011 


R:FXD comp 100 ohm 101 1/4W 


/ 

/ 


R24 


0686-1035 


R:FXD COMP lOK OHM 51 1/2W 




R25 


0686-1035 

■ "\ 


RsFXD COMP TOK OHM 51 1/2W 




SI 




NOT ASSIGNED 




S2 


3101-Ci05i 


SWITCH: PUSHBUTTON SPST 




■ ' V 


3101-0922 


SWITCH: PUSHBUTTON 




S4 


3101-1153 


SWITCH: PUSHBUTTON 




S5 


3101-1153 


SWITCH: PUSHBUTTON 




S6 


3101-1153 


SWITCH: Pushbutton 




S7 


3101-1153 


SWITCH: PUSHBUTTON 




SB 


3101-1153 


SWITCH: PUSHBUTTON 




S9 


3100-2622 


SWITCH:ROTARV 




SIO 


3100-1501 


SWITCH: ROTARY 




Sil 


3101-0041 


SWITCH:TOGGLE DPST 




$12 




NOT ASSIGNED 




S13 


3101-0011 


SWITCH:SLI0E DPDT 




S14 


3101-0034 


SWITCH: SLIDE 4P0T 


. 


T1 


9100-3111 


TRANSFORMER: POWER 




T2 


9100-1748 


TRANSFORMER: LOW VOLTAGE 




Wl 


( '' 

8120-1348 


CABLE ASSY: POWER CORD 




XFl 


1400-0084 


FUSEHOLDER: EXTRACTOR POST TYPE 




XF2 


1400-0084 


FUSEHOLDER:EXTRACTOR POST TYPE 




XF3 


0510-0744 


FUSEHOLDER: 2 POLE FOR 1/4«* DIA 




XF4 


0510-0744 


FUSEH0L0ER:2 POLE FOR 1/4** DIA 








MISCELLANEOUS 






0370-0050 


HANDLE :CRANK ONLY 3/8 IN. 00 






0370-0084 

0370-0099 

0370-0104 


knob: Rf4D BLACK 5/8". DIA 

KNOB: SKIRTED BAR 5/8*' DIA ' 

KN0B:BLACK bar W/ARROW 13/16 DIA 1/4 SHAFT 






0370-0118 


KNOB: GRAY PUSHBUTTON 11/16 IN DIA 






0370-0134 


KNOB:ROUNO»REb I/2*'DIA 


. 




0370-0331 


KNOB: BLACK 1*' 00 






1220-0010 


SH1ELD:TUBE 






1220-0049 


SH1ELD:TUBE 






1251-0233 


CONNECTOR: PC 44 CONTACTS 






1251-1115 


key: POLARIZING FOR CKT BO SOCKETS 
— — ^ ^ ^ ; — ^ ^ L 





# dee introduction to this Mction for ordering information 






Section VI 
Replaceable Parts 



/ , 



Table 6 -1= 




Reference Designation Index (Cont.) 



’ I 



Model 8690B 



Reference 

Oeiiinetion 


(^Pert No. 


Description # 


Note 


ll. < ] '. ■ 


1400-0084 


FUSEHOLDER: EXTRACTOR POST TYPE 






1400-0116 


CLAMPlCABLE 3/16" DIA 






1401-0007 


CLIPITUBE l/4« 






1410-0033 


BUSHINGsKNOB BRASS 






1410-0112 


BUSHINGi 5/16-32 THD 






1450-0373 


LAMPH0LDER.ASSYCM0DE INDICATOR) , 




' 


1450-0157 


lens: LAMPHOLDER WHITE PLASTIC 






1450-0153 


LAMPHOLDERiFOR T-1 SERIES 






1600-0118 


SPACER:CAM 




.1' 


00693-022 


SUPPORT 3 TUBE 




00693-205 


C0UPLER3P0T 






1450-0371 


LENS .‘LAMPHOLDER, AMBRR. 






08690-0012 


CLAMPiCAPACITOR 






08690-0016 


COVER ASSYs TOP ' 




' 


08690-0017 


COVER ASSY3B0TT0M 




' ' ' 


08690-0018 


BRACKETtFUSEHOLDER 






08690-0020 


RF UNIT GROUNDING 






08690-0106 


SPRING 






08690-0022 


PLATE :CONNECTOR 






08690-2002 


CAN 






08690-2003 


PLATEsDETENT 






08690-2004 


SUPPORT 3 CAPACITOR CLAMP 






08690-2005 


SUPPORT: REG. BOARD 




)• 


08690-2006 


WINDOW: PROTECTIVE 






08690-2035 


PIN3RF UNIT GUIDE 






08690-2037 


RAIL3UPPER GUIDE 






08690-2038 


RAIL:L0WER GUIDE 






08690-4105 


GL IDE :C0RNERC LIGHT GRAY) 






08690-40002 


GLIDErCORNERCMINt GRAY) ' 






08690-6041 


PANEL ASSY: FRONT 


< 




08690-6042 


DRIVE ASSY: DIAL 






08690-2041 


TRIM TOPCLIGHT GRAY) 






08690-2042 


EXTRUSION 




*' • 


'3130-0321 

’ ■ 


shield: ROTARY SWITCH 

# ■■ , , 

■ ' ' . ■ ■■ ■ . ' ' ' 

. 

, '} ' ' ' 
t !►’ ' 





# See introduction to Ms Mclion for ordering infornution 
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Model 8690B 



Detignalidn 



Part No. 



Table 6-1. Reference Designation Index (Cont.) 



Doscriptlon # 



Section VI 
Replaceable Parts 



Note 



08690- 00 16 

08690-00'031 

5000-0746 

08690-0017 

5060-0777 

5060-0736 

5060-0222 

5060-0765 

5060-0767 

1490-0030 

5000-0053 

08690-6005 

08690-00033 

08690-00034 

08690-00035 

08690-900r'3 



COVER ASSY: TOR 

PANEL :REAR (L I GHT GRAY) 

SIDE COVER 
COVER assy: BOTTOM 
K1T:RACK MOUNT 
FRAME ASSY 

HANDLE ASSY-SIDE 
RETAINER-HANDLE ASSY. 

FOOT ASSY:FM 
STAND :TILT 

PL ATE: FLUTED ALUMINUM 
PANEL :FRONT 

COVER ASSY :T0P(0LIVE GRAY) 

COVER ASSY JBOJTOMCOLIVE GRAY) . 
PANEL: REAR (MI NT GRAY) 

8690B/RF UNIT OVERALL SCHEMATIC 



# See bitrdfliictioB to thia sectioo for ordering information 








Section yi 

HeplacejEtbie Parts 



PaHNo. 



Model 8690B 



0140-0145 

0140-0161 

0140-0178 

0140-0174 

0140-0192 

0140-0193 

0140-0195 

0140-0198 

0140-0200 

0140-0216 

0140-0201 

0150-0012 

0150-0052 

0150-0093 

0150-0121 

0160-0158 

0160-0166 

0160-0168 

0160-0174 

0160-0179 

0160-0381 



0160- 
0160- 
0160- 
0160- 
0160- 
,0 160 



•0382 

-0798 

-0907 

■0983 

-2150 

-2120 



0160- 

0160- 

0160- 

0160- 

0160- 

0160- 

0160- 

0170- 

0170- 

0170- 

0180- 



2199 

2217 

2218 
2222 

2224 
2675 

2225 
0022 
0055 
0073 
0030 



0180-0051 

0180-0058 

0180-0063 

0180-0089 

0180-Q098 

0180-0104 

0180-0155 

0180-0197 

0180-0205 

0180-0213 

0180-0269 

0180-1829 

0370-0050 

0370-0099 

0370-0104 

0370-0118 

0370-0134 

0370-0331 

0490-0114 



Table 6-2. Replaceable Parts 



Description # 



C:FXD MICA 22 PF 5f 
C:FXD MICA 3932 PF 1* 300VOCW 
C:FXD MICA 560 PF 21 
GxFXO MICA ;1000 PF 2f 
CxFXD MICA '68 PF 5f 

C:FXD MICA 82 PF 58 

C:FXD MICA 130 PF 58 300 VOCM 

C:FXD MICA 200 PF 58 

C:FXO MICA 390 PF 58 

C:FXD MICA 120 PF 28 

C:FXD MICA. 12PF 5% 

C:FXO CER 0.01 UF 208 lOOOVDCW 
CsFXD CER 0.05 UF 208 400V0CW 
C3FX0 CER 0.01 UF >80-208 lOOVDCW 
CiFXO CER O.IUF >808-208 50V0CW 
CtFXD M7LAR 5600PF 108 

C:FXD MY 6800PF 108 
C:FXD MY 0.1 UF 108 200VDCW 
C:FXD CER 0.47 UF >80-208 25V0CW 
C:FXD MICA 33 PF 58 300V0CW 
CSFXD MY 0.01 UF 108 400VDCW 

C:FXD MY 0.001 UF 108 400VDCM 
CsFXD POLY 0,047 UF 108 30VDCH 
CsFXD CER 0.01 UF >80-208 5000VDCW 
CsFXD PAPER 2 UF 108 2000 VDCW 
CsFXD MICA 33 PF 58 
c:fxd mica 0.01 UF 1% 

CSFXD MICA 30 PF 58 
CsFXD MICA 910 PF 58 
CsFXD MICA 1000 PF 58 
CSFXD MICA 1500 PF 58 300V0CW 
CSFXD MICA 1800 PF 58 
C:FXD mica 8900 PF 1% 300VDCW 
CsFXD MICA 2000 PF 58 300VDCW 
CsFXD MY O.IUF 208 600V0CW 
CsFXD MY O.IUF 208 20OV0CM 
CsFXD MY lUF 108 600VDCM 
CsFXD ELECT 40/120 UF 450VDCW 

CsFXD ELECT 8 UF 350VDCW 
CsFXD ELECT 50UF -108>1008 25V0CW 
CsFXD ELECT 500UF -108>1008 3V0CW 
CsFXD ELECT lOUF- 108>1008 150V0CW 
CsFXD ELECT 100 UF 208 20VDCW 

CSFXD ELECT 200UF15VDCW 
CSFXD ELECT 2.2UF 208 20VDCW 
CSFXD ELECT 2.2 UF 108 20VDCW 
CsFXD ALUM. 12 UF -10 >758 150VDCW 
CsFXD EL'tCT 5000 UF >75-108 25VDCW 

CsFXD ELECT 1.0 UF >50-108 150VDCM 

CsFXD ELECT 3000 UF >50-108 50VDCW 

HANDLE ICRANK ONLY 3/8 IN. OD 

KNOBS SKIRTED BAR 5/8 PIA 

KNOB SBLACK BAR W/ARROW 13/16 DIA 1/4 SH 

KNOBS GRAY PUSHBUTTON 11/16 IN DI A 
KNOB sROUNOf RED 1/2 DIA 
KNOBS BLACK 1 00 

RELAYsSPDT lOK OHM 2300VDCW 



Mfir. 



Mfr. Part No. 



28480 

28480 

72136 

28480 

28480 

28480 

04062 

28480 

28480 

28480 

28480 

56289 

56289 

91418 

56289 

28480 

28480 

28480 

56289 

04062 

84411 

84411 

56289 

14655 

03508 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

09134 

56289 

09134 

56289 



0140-0145 

0140-0161 

R0M15F561G3C 

0140-0179 

0140-0192 

0140-0193 
DM15F131J 300V 
0140-0198 
0140-0200 

0140-0216 

0140-0201 

29C214A3 

33C17A 

TA 

5C50A 

0160-0158 

0160-0166 

0160-0168 

5C11B7 

DM15E330J 300V 
663UW 

663UW 

114P4739R3S4-PYP 
TM50R123Z-1 
23F1246 
0160-2150 
RDM30F103F3C ' ' 

0160-2199 
0160-2217 
0160-2218 
0160-2222 
0160-2224 
0160-2675 
0160-2225 
TYPE 24 
192P10402 
1041 

D32352 DFP 



56289 D32551 

56289 30D506G025004M1 

56289 30D507G0030H6M1 

56289 300106G150DF4 

28480 0180-0098 

56289 30D207G015DH4 

56289 150D22>X0020A2 

56289 150D225X9020A2 

05571 30D126G1500H4 

56289 039556 

56289 30D105F150BA2-0SM 

56289 D43845-0PA 

28480 0270-0050 

28480 0370-0099 

28480 20370-0104 

28480 0370-0118 o 

28480 0370-0134 

28480 0370-0331 

77342 KA 2577-1 













# See introduction lb thia aaclipn for ordering information 
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Mbdel 8690B 



Replaceable 




^ Part No. 



0490*0113 
0490- 0123 
0490-0323 
0490-0716 
0510-0744 

0684-1001 

0684-1011 

0686-1033 

0686-1665 

0686- 3055 

0687- 1001 
0687-1031 
0687-1051 
0687-1261 
0687-1561 

0687-2231 

0687-3311 

0687-3331 

0687-4751 

0687-8241 

0693-1511 

0698-0063 

0698-0085 

0698-3155 

0698-3156 

0698-3157 

0698-3160 

0698-3175 

0698-3388 

0698-3424 

0698-3425 

0698-3430 

0698-3437 

0698-3440 

0698-3444 



0698- 

0698- 

0698- 

0698- 

0698- 

■ V 

0698- 

0698- 

0698- 

0698- 

0698- 



3451 

3453 

3464 

3592 

3647 

4344 

4345 

4347 

4348 
5028 



0699^0001 

0727-0292 

0757-0003 

0757-0017 

0757-0059 

0757-0063 

0757-0064 

0757^0124 

0757-0128 



Table 6-2. Replaceable Parts (Cpnt.) 



Daicription # 



KEiaYtSPOT 6V0C 
RELAY 

RELAY: 4PDT 
RELAY:4P0T 6V 

FUSEHOLOER:2 POLE FOR 1/4" OIA 

RsFXO COMP 10 OHM lot 1/4 W 
R:FX0 COMP 100 OHM 101 1/4W 
R:FXD COMP lOK OHM 51 1/2W i. 
R:FX0 COMP 16 MEGOHM 51 1/2W 
R:FXO COMP 3 MEGOHM 51 1/2U 

RxFXD COMP 10 OHM 101 1/2W 
R:FXb COMP 1 OK OHM 101 1/2W 
R:FXO COMP 1 MEGOHM 101 1/2W 
RSFXD COMP 12 MEGbHM 101 1/2W 
RxFXD COMP 15 MEGOHM 101 1/2W 

RxFXD COMP 22K OHM 101 1/2W 
RxFXD COMP 330 OHM 101 1/2W 
RxFXD COMP 33K OHM 101 1/2W 
RXFXD COMP 4.7 MEGOHM 101 1/2W 
Rxf^XO COMP 820K OHM 101 1/2W 

RxFXD COMP 150 OHM 101 2W 
RxFXD MET FLM 5.23K OHM 11 1/8M 

RxFXD MET FLM 2.61K OHM 11 1/8W 

RxFXD MET FLM 4.64K OHM 11 1/8U 

RXFXD MET FLM 14.7K OHM 11 1/8W 

RXFXD MET FLM 19.6K OHM 11 1/8W 

RxFXD MET FLM 31.6K OHM IT 1/8W 

RXFXD MET FLM 147K OHM 11 1/2W 

RxFXD MET FLM 14.7 OHM 11 1/2W 

RxFXD MET FLM 237K OHM 11 1/2M 

RXFXD MET FLM 316K OHM 11 1/2W 

RXFXD MET FLM 21.5 OHM 11 1/8W 

RxFXD MET FLM 133 OHM 11 1/8W 
RxFXD MET FLM 196 OHM 11 1/8W 
RxFXD MET FLM 316 OHM 11 1/8W 

RxFXD MET FLM 133K OHM 11 1/8W 
RxFXD MET FLM 196K OHM 11 1/8W 
RXFXD MET FLM 1.47 MEGOHM 11 1/2H 
RxFXD MET FLM 10.0 MEGOHM 11 1/2H 
RxFXD MET OX 15K OHM 51 2W 

RxFXD MET FLM 1.82 MEGOHM 11 1/4W 
RxFXD MET FLM 2 MEGOHM 11 1/4W 
RxFXD MET FLM 3.92 MEGOHM 11 1/4W 
RXFXD MET FLM 4.99 MEGOHM 11 1/4W 
RXFXD MET FLM 2.87 MEGOHM 11 1/4W 

RxFXD COMP 2.7 OHM 101 1/2 W 
RxFXD CARBON 3 MEGDhM 11 1/?M 
RxFXD MET FLM 26.1 OHM 11 1/2W 
RxFXD MET FLM 247.5 OhM 11 1/4H 
RxFXD MEt FLM 1 MEGOHM 11 1/2M 

RXFXD MET FLM 196 K OHM 11 1/2W 
RXFXD MET FLM 26 IK OHM 11 1/2W 
RxFXD MET FLM 39.2K OHM 11 1/8W 
RxFXD MET FLM 200K OHM 11 1/2M 



Mfir. 




28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



Mfr. Part No. 



KA140Y 

0490-0123 

0490-0323 

T255-CC-CC 

350277 



01121 CB tool 
01121 CB 1011 
EB 1035 
01121 EB 1665 
01121 EB 3055 



01121 

01121 



EB 1001 
EB 1031 



0698-3425 

0698-3430 

0698-3437 

0698-3440 

0698-3444 

0698-3451 

0698-3453 

0690-3464 

0698-3592 

0698-3647 

0698-4344 

0698-4345 

0698-4347 

0698-4348 



IB3BI 



01121 


EB 1051 


, -’ 2 


01121 


EB 1261 


. .2 


01121 


EB 1561 


1 


01121 


EB 2231 


■'1 

' 1 


01121 


EB 3311 


4/ 


01121 


EB 3331 


't 


01121 


EB 4751 


' ■ ' 


01121 


EB 8241 


■1 


D1121 


HB 1511 


1 


28480 


0698-0063 


2 


28480 


0698-0085 


1 


28480 


0698-3155 


1 


28480 


0698-3156 


2 


28480 


0698-3157 


1 


28480 


0698-3160 


1 


28480 


0698-3175 


3 


28480 


0698-3388 


. 1 


28480 


0698-3424 


1 



28480 


0698-5028 


2 


01121 


EB 27G1 


1 


28480 


0727-0292 


2 


28480 


0757-0003 


1 


28480 


0757-0071 


2 


28480 


0757-0059 


2 


28480 


1 0757-0063 


1 


28480 


0757-0064 


1 


28480 


0757-0124 


3 


28480 


0757-0128 


6 






■ ' 7 
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Section VI 
Replaceable Parts 



Part No. 



Table 6-2. Replaceable Parts (Cont.) 



Description ^ 



Mfr. 



Model 8690B 



Mfr. Part No. 






0757-0129 

0757-0130 

0757-0131 

0757-0133 

0757-0135 

0757-0136 

0757-0138 

0757-0156 

0757-0198 

0757-0199 

0757-0200 

0757-0269 

0757-0273 

0757-0279 

0757-0280 

0757-0281 

0757-0289 

0757-0307 

0757-0313 

0757-0352 

0757-0367 

0757-0374 

0757-0383 

0797-0394 

0757-0395 

0757-0401 

0757-0411 

0757-0415 

0797-0417 

0757-0421 

0797-0424 

0797-0428 

0757-0430 

0757-0431 

0797-0433 

0757-0436 

0797-0437 

0797-0438 

0797-0440 

0757-0441 

0797-0442 

0757-b444 

0757-0446 

0797-0448 

0797-0449 

0757-0493 

0757-0494 

0797-0457 

0757-0498 

0757-0459 

0797-0460 

0797-0461 

0757-0463 

0797-0465 



R:FX0 MET FLM 178K OHM 2t 1/2W 
RtFXO MET FLM 162K OHM If 1/2W 
RiFXD MET FLM 274K OHM If IW 
RiFXD MET FLM 383K OHM 2X 1/2W 
RtFXO MET FLM 511X OHM If 1/2M 

RiFXO MET FLM 619 K OHM II 1/2W 
RiFXD MET FLM 909 K OHM 21 1/2M 
RtFXO MET FLM 1.5 MEGOHM If 1/2W 
RtFXO MET FLM 100 OHM II 1/2W 
RtFXO MET FLM 21.5K OHM II 1/8W 

RtFXO MET FLM 5.62K OHM If 1/8W 
RtFXO MET FLM 270 OHM II 1/8W 
RtFXO MET FLM 3.01K OHM II 1/8W 
RtFXO MET FLM 3.16K OHM II 1/8W 
RtFXO MET FLM IK OHM II 1/8W 

RtFXO MET FLM 2.74K OHM II 1/8W 
RtFXO MET FLM 13. 3K OHM If 1/8M 
RtFXO MET FLM 332 K OHM II 1/2W 
RtFXO MET FLM 392K OHM II 1/2M 
RtFXO MET FLM 150K OHM II 1/2W 

RtFXO MET FLM lOOK OHM II 1/2W 
RtFXO MET FLM 485 K OHM II 1/2W 
RtFXO MET FLM 18.2 OHM ll 1/8W 
RtFXO MET FLM 51.1 OHM II 1/8M 
RtFXO MET FLM 56.2 OHM II 1/8U 

RtFXO MET FLM 100 OHM II 1/8W 
RtFXO MET FLM 332 OHM II 1/8W 
RtFXO MET FLM 475 OHM II 1/8M 
RtFXO MET FLM 562 OHM II 1/8W 
RtFXO MET FLM 825 OHM II 1/SW 

RtFXO MET FLM I.IQK OHM If 1/8H 
RtFXO MET FLM 1.62K OHM If 1/8N 
RtFXO MET FLM 2.2 IK OHM If 1/8U 
RtFXO MET FLM 2.43K OHM If 1/8W 
RtFXO MET FLM 3.32K OHM IS 1/8W 

RtFXO MET FLM 4.32K OHM If 1/8W 
RtFXO MET FLM 4750 OHM If 1/8WW 
RtFXO MET FLM 5.1 IK OHM If 1/8M 
RIFXD MET FLM 7.5K OHM If 1/8W 
RtFXO MET FLM 8.25K OHM If 1/8W 

RtFXO MET FLM lO.OK OHM If 1/8M 
RtFXO MET FLM 12. IK OHM If 1/8W 
RIFXD MET FLM 15K OHM If 1/8W 
RtFXO MET FLM 18 .2K OHM IS 1/8W 
RtFXO MET FLM 20K OHM II 1/8W 

RIFXD MET FLM 30. IK OHM II 1/8M 
RtFXO NET FLM 33.2K OHMwlS 1/8M 
RtFXO MET FLM 47«9K OHM If 1/8W 
RtFXO MET FLM 51. IK OHN If 1/OW 
RtFXO NET FLM 56.2K OHM (If 1/8H 

RtFXO MET FLM 61.9K Oi*»i If 1/8M 
RtFXO MET FLM !68.1K If 1/911 
RtFXO NET FLN 92.5K OHN If 1/fW 
RiFXO NET FLN lOOK OHN If 1/9H 



28480 0757-0129 
28480 0757-0130 
28480 0757-0131 
28480 0757-0133 
28480 0757-0135 

28480 0757-0136 
28480 0757-0138 
28400 0757-0156 
28480 0757-0198 
20480 0757-0199 

28480 0757-0200 
28480 0757-0269 
28480 0757-0273 
28480 0757-0279 
20480 0757-0280 




28480 

28480 



20480 

28480 

28480 

28480 



0757-0281 

0757-0289 

0757-0307 

0757-0313 

0757-0352 



28400 0757-0367 

28480 0757-0374 

20480 0797-0383 

20400 0757-0394 

20480 0757-0395 

28480 0757-0401 

28480 0757-0411 

28480 0757-0415 

28480 0757-0417 

28480 0757-0421 

28480 0757-0424 

28480 0757-0428 

28480 0797-0430 

28480 0757-0431 

28480 0757-0433 

28480 0757-0436 

28480 0757-0437 

28480 0757-0438 

28480 0757-0440 

28480 0757-0441 



28480 

28480 

28480 

28480 

99480 

2848Q 

28480 

28480 

28480 



0757-0442 

0797-0444 

0757-0446 

0797-0448 

0797-0449 

>r ■ • _ 

0797-0453 

0757-0494 

0^57-0457, 

0757-0458 

6757-0459 

0757-0460 

0757-0461! 

0757-04^3 

0757-0465 
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Model8690B 



^ Part No. 



0797-0467 

0757-0473 

0757-0474 

0797-0475 

0757-0476 

0757-04SI 

0757-0482 

0757-0752 

0757-0839 

0757-0896 

0757-0857 

0757-0860 

0797-0862 

0757-0863 

0757-0984 

0757-1094 

0761-0031 

0761-0032 

0761-0033 

0761-0040 

0764-0028 

0764-0031 

0764^0047 

0770-0009 

0811- 0005 

0812- 0018 
0812-0019 
0812-0037 
0812-0053 
0816-0004 

0816-0015 

0816-0017 

0819-0027 

0836-0006 

0839-0006 

1200-0049 

1200-0062 

1220-0010 

1220-0049 

1250- 0083 

1251- 0137 
1251-0148 
1251^0233 
1251-0498 
1251-1115 

1251-1323 

1400-0084 

1400- 0116 

1401- 0007 
1410-0033 

1410-0112 

1450-0152 

1450^0153 

1450-0373 

1490-0030 



Table 6-2. Replaceable Parts (Cont.) 



Section VI 
Replaceable Parts 



TQ R3 



Description 


Mfir. 


Mfr. Part No. 


StFXO NET FLN 121K OHN IS 1/8M 


28480 


0797-0467 


RiFXO NET FLN 221K OHN IS 1/8U 


28480 


0757-0473 


RtFXD NET FLN 243K OHN IS 1/8M 


28480 


0757-0474 


RiFXO NET FLN 274K OHN IS 1/8M 


28480 


0757-0475 


RiFXD NET FLN 301K OHN IS 1/8U 


28480 


0797-0476 


RiFXO NET FLN 475K OHN IS 1/8W 


28480 


0757-0481 


RiFXO NET FLN 511K OHN IS 1/8M 


28480 


0757-0482 


RiFXO NET FLN 681K OHN IS 1/4H 


28480 


0757-0792 


RiFXD NET FLN lOK OHN IS 1/2M 


28480 


0797-0839 


RiFXD NET FLN 75.0K OHN IS 1/2H 


28480 


0757-0856 


RiFXO NET FLN 82. 5K OHN IS 1/2H 


28480 


0757-0857 


RIFXO NET FLN 121K OHN IS 1/2W 


28480 


0797-0860 


RiFXD net FLN 221K OHN IS 1/2M 


28480 


0757-0862 


RiFXO NET FLN 243K OHN IS 1/2U 


28480 


0757-0863 


RIFXD NET FLN 10.0 OHN IS 1/2H 


28480 


0797-0984 


RIFXO NET FLN 1.47K OHN IS 1/8W 


28480 


0757-1094 


RiFXD NET OX 82K OHN 5S IW 


28480 


0761-0031 


RiFXD NET OX 56K OHN 9S IM 


28480 


0761-0032 


RIFXO NET OX 220K OHN 5S IN 


28480 


0761-0033 


RiFXD NET OX 150K OHN 9S IH 


28480 


O761-OO40 


RiFXO NET OX lOOK OHN 5S 2U 


28480 


0764-0028 


RiFXD NET OX 47K OHN 5S 2W 


28480 


0764-0031 


RiFXD net OX 82K OHN 5S 2W 


28480 


0764-0047 


RIFXO NET OX 47K OHN 9S 4W 


28480 


0770-0009 


RiFXD HU 1500 OHN IS 5W 


28480 


0811-0005 


RIFXD HU 100 OHN 3S 9U 


28480 


0812-0018 


RiFXD WH 0.33 OHN 5S 3H 


28480 


0812-0019 


RiFXO UU 20X OHN 3S 5W 


28480 


0812-0037 


RiFXO UH 500K OHN IS 1/4W 


28480 


0812-0053 


RiFXD UU 800 OHN lOS lOU 


28480 


0816-0004 


RiFXO UU 50 OHN lOS lOU 


28480 


0816-0015 


RiFXD UU 6300 OHN lOS ION 


28480 


0816-0017 


RIFXD UU lOK OHN 5S 20U 


28480 


0819-0027 


RIFXD CARBON 20 NEGOHN lOS lU 


28480 


0836-0006 


THERNlSTORi 10 OHN lOS AT 25C 


24446 


20-754 


SOCKETitUBI; 7 FIN NINIATURE 


71785 


111-51-11-096 


SOCKET ITUBE 9 PIN NIN. 


71785 


121-54-11-060 


SHIELOiTUBE 


71785 


150-11-23-012 


SHIELDiTUBE 


74785 


TR6 6020B 


CONNECTOR iBNC 


28480 


1250-0083 


RECEPTACLEii2 CONTACT 


02660 


26-4200-32S 


CONNECTOR I POUER 3 PIN NALE 


87930 


1065-1 


CONNECTOR 1 PC 44 CONTACTS 


28480 


1291-0233 


CONNECTORiPC 22 CONTACTS 


28480 


1291-0498 


KEY 1 POLAR 12 INC FOR CRT BO SOCKETS 


71785 


456-99-99-193 


connector IRACK 6 PANEL 15 CONTACTS 


81312 


SA195 


FUSEHOLOERiEXTRACTOR POST TYPE 


79515 


342014 


CLANPiCABLE 3/16" DIA 


28480 


1400-0116 


CLIPiTUBE 1/4" 


76487 


36004 


BUSHINGiKNOB BRASS 


28480 


1410-0033 


BUSHING: 5/ 16-32 THD 


28480 


1410-0112 


LENiLANPHOLOER RED PLASTIC 


08717 


I02XX-R 


LANPHOLOERiFOR T-1 SERIES 


08717 


102SR 


LAMPHOLDER ASSYCMODE INDICATOR) 


28480 


1450-0373 


stand:tilt 


28480 


1490-0030 
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Section VI Model 8690B 

Replaceable Parts 

Table 6-2i Replaceable Parts (Cont.) 



Part No. 


Deacription # 


Mfr. 


Mfr. Par! No. 


TQ 


RS 


1510-0008 


binding P0ST:RE0 


28480 


. 

' 

1510-0008 


1 




1510-0009 


BINDING PQSTXBLACK 


28480 


1510-0009 


1 




1600-0118 


SPACER:CAN 


28480 


1600-0118 


2 




1850-0062 


TRANSIST0Rt$PL2N40V^ 


28480 


1850-0062 


9 




1853-0001 


TRANSlSTORxPNP SILICON BOV 900MW 


28480 


1853-0001 


1 




1853-0020 


TRANSI^TORXSILICON PNP 


28480 


1853-0020 


5 




1853-6038 


TRANSISTOR: SILICON PNP 


28480 


1853-0038 


2 




1854-0003 


TRANSISTOR:NPN SILICON 


28480 


1854-0003 


16 




1854-0022 


TRANSlSTORxNPN SILICON 


28480 


1854-0022 


1 




1854-0039 


TRANSISTOR: SILICON 2N3053 


02735 


2N3053 


4 




1854-0063 


TRANSISTOR:NPN SILICON 2N3055 


02735 


2N3055 


4 




1854-0071 


TRANSISTOR: SILICON NPN 


23480 


>1854-001* 


7 




1854^0079 


TRANSISTOR: SILICON 2N3439 


02735 


2N3439 


3 




1854r0080 


TRANSISTORxSILICON 


28480 


1854-0080 


2 




1854-0221 


TRANSISTOR 0UAL:SILIC0N NPN 


28480 


1854-0221 


2 




1854-0232 


transistor: SILICON NPN 


28480 


1854-0232 


3 




1854-0237 


TRANSlSTORiSlLICON NPN 2N3738 


04713 


2N3738 


2 




1855-0001 


TRANSISTORiSlLICON 


03508 


2N1671A 


1 




1855-0049 


T^tANSISTORxOUAL N CHANNEL 


28480 


1855-0049 


1 




1855-0062 


TRANSISTOR: FIELD EFFECT BOV 


28480 


1855-0062 


1 




1901-0028 


DIODE :S1L ICON 400 PIV 0.5 AMP 


28480 


1901-0028 


2 




1901-0029 


OIOOEXSILICON 600 PIV 


28480 


1901-0029 


9 




1901-0030 


DIODExSlLICON 800 PIV , 


28480 


1901-0030 


9 




1901-0033 


DIODE: SILICON lOOMA 180WV 


28480 


1901-0033 


56 




1901-0084 


DIODE ASSYI4000 PIV 


28480 


1901-0084 


2 




1901-0096 


DIODE: SILICON 120V 


28480 


1901-0096 


2 




1901-0200 


DIODE: SILICON 100 PIV 3A 


02735 


1N4998 


8 




1901-0356 


DIODE: SILICON 250NV 


28480 


1901-0356 


1 




1902-0025 


DIODE, aREAKDOWNtlO.OV 51 400 MM 


28480 


1902-0025 


2 




1902-0038 


DIODE BREAKDOWN: 45.3V 51 


28480 


1902-0038 


1 




1902-0041 


DIODE: BREAKDOWN 5.11V 51 400MW 


28480 


1902-0041 


1 




1902-0176 


DIODE BREAKDOWN: 47.5V IW 


28480 


1902-0176 


4 




1902-0188 


DIODE: BREAKDOWN 4.12V 51 


28480 


1902-0188 


1 




1902-0197 


DIODE BREAKD0WN:S1L1C0N 82.5V 51 


28480 


1902-0197 


1 




1902-0215 


DI0DE,BREAKD0WN:6.49V 51 


28480 


1902-0215 


1 




1902-0554 


DIODE BREAKDOWN: lOV IW 


28480 


1902-0554 


1 




1902-3002 


DIODE BREAKDOWN: 2. 37V 51 


28480 


1902-3002 


1 




1902-3139 


DIODE BREAKOOWNxSILlCON 8.25V 51 


28480 


1902-3139 


2 




1902-3182 


DIODE BREAKOOWNlSlLICON 12.1V 51 


28480 


1902-3182 


2 




1902-3290 


DIODE BREAKOOWNxSILlCON 31.6V 51 


28480 


1902-3290 


1 




1902-3323 


01 OOF BREAKDW0N:42.2V 51 ' 


28480 


1902-3323 


2 




1902-3369 


DIODE BREAK00WN:6 1.9V 400NW 


29480 


1902-3369 


2 




1902-3381 


DIODE BREAK00WN:68.1V 400NW 


28480 


1902-3381 


4 




1902-3428 


DIODE BREAKOOWNxSILlCON lOOV 51 


28480 


1902-3428 


1 




1903-0002 


DIODEISILICON 4-LAYER iOV 


28480 


1903-0002 


1 




1923-0043 


ELECTRON TUBEIPENTODE 5EW6 


33173 


6EWb 


1 




Wf 3-0045 


ELECTRON TUBE: 7239 PENTODE 


33173 


7239 


1 




1923-0046 


ELECTRON TUBE: 6EJ7 lEF 184) PENTODE 


73445 


6EJ7IEF184) 


1 




1923-0048 


ELECTRON TUBE: 8068 DEAN PENTODE 


33173 


8068 


2 




1924-0001 


ELECTRON TU8E:5915 PENTAGRIO 


86684 


5915 


1 




1932-0009 


ELECTRON TUBE: 5965 DUAL TR I ODE 


33173 


5965 


1 




1932-0030 


ELECTRON TUBE:12AX7 


02735 


I2AX7 


3 




1932-0049 


ELECTRON TUBE :CK647 


07933 


CK647 


3 




1940-0007 


ELECTRON TUBE: 0B2 


02735 

' 


0B2 


1 


1 
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Model 8690B 



Section VI 
Replaceable Parts 



^ Paft No* 



194P-0Q13 

2100-0043 

2100-0073 

2100-0361 

2100-0792 

2100-0793 

2100-0968 

2100-1471 

2100-1472 

2100-1473 

2100-^1474 

2100-1923 

2100-1798 

2100-1760 

2110-0002 

2110-0004 

2110-0014 

2110-0035 

2110-0095 

2110-0066 

2140-0092 

2140-0293 

3100-1501 

3100- 1861 

3101- 0011 

3101-0034 

3101-0041 

3101-0052 

3101-0922 

3101-1153 

3160-0097 

5000-0093 

5000-0746 

5060-0736 

5060-0763 

5060-0765 

5060-0767 

5060-0777 

8120-0078 

9100-0350 

9100-1748 

00693-022 

00693-205 



Table 6-2. Replaceable Parts (Cont.) 






Mlir. 



ELECTRON TUBE382.0 ♦/- IV 
RiVAR CONR 900R OHM 101 LIN 2W 
RiVAR CONR 129K OHM 201 LIN 1/4M 
RiVAR CONR 2000 OHM 301 LIN 1/8W 
RiVAR MU 90K OHM 38 LIN 4M 

RtVAR CONP 500R OHM 208 LIN 1/2W 
RtVAR CONP lOK OHN 308 20CCL06 1/4H 
R:VAR CONP 50K 0»4N 308 LIN 1/8W 
RIVAR CONP 29k OHN 308 LIN 1/8W 
RiVAR CONP 19K OHN 308 LIN 1/8W 

RtVAR CONP SK OHN 308 LIN 1/8U 
RIVAR WH2K OHN 58 IW 
RiVAR UW IK OHN 108 LIN 1/2N 
RIVAR MW 9K OHN 108 LIN 1/2H 
FUSE ICAR TR106E 2 ANP 3 A6 

FUSEiCARTRIOGE 1/4 ANP 250V 
FUSE ICAR TRIOGE 4 ANP 125V SLOW BLON 

FUSEiCARTRIOGE 8 ANP SLOW BLOW 

FUSEiCARTRIOGE 4 ANP 250V 

FUSE 10. lA 125V 

LANPI5V 60 NA 

LANP I INCANOE SC ENT 6.3V 

SWITCHiROTARY 

SWITCHiROTARY 

SNITCHi SLIDE OPOT 

SWITCHiSLlDE 4P0T 
SWITCHiTOGGLE DPST 
SWITCHiPUSHBUTTON SPST 
SWITCHlPUSHBUTTON 
SWITCHIPUSHBUTTON 

FAN: TUBE AXIAL 
PLATE :FLUTE0 ALUNINUN 
SIDE COVER 

FRANE ASSY / 

HANDLE ASSY-SIDE / 

RETAINER-HANDLE ASSY. 

FOOT ASSYiFN 
KITtRACK NOUNT 
CABLE ASSYiPOWER CORO 
TRANSFORNERiPOWER 

TRANSFORNERiLOW VOLTAGE 
SUPPORT: TUBE 
COUPLER: POT 



Mfr. Part No. 



282R7 

2100-0043 

2100-0073 

2100-0361 

2100-0752 

2100-0753 

2100-0968 

2100-1471 

2100-1472 

2100-1473 

2100-1474 

2100-1523 

2100-175B 

2100-1760 

312.002 

3AG/CAT. 312.250 

NOX-4 

MOL 8 

312006 

313.600 

2140-0092 

755 

3100-1501 

3100- 1861 
460361 

6633JQ 
8906K370 
961 LESS HWO 
3101t0922 

3101- 1193 

3160-0097 

5000-0053 

5000-0746 

5060-0736 

5060-0763 

5060-0765 

5060-0767 

5060-0777 

8120-0078 

3100-0390 

9100-1748 

00693-022 

00693-209 









08690- 0024 
08690-0012 
00690-0016 
08690-0017 
08690-0018 

08690-0020 

08690-0022 

08690-2002 

08690-2003 



PANEL iREAR 
CL ANP I CAPACITOR 
COVER ASSY I TOP 
COVER ASSY I BOTTOM 
BRACKET: FUSEHOLOER 

RF UNIT GROUNDING 
PL ATE: CONNECTOR 
CAN 

PLATE: DETENT 



08690-0024 

08690-0012 

08690-0016 

08690^0017 

08690-0018 

08690-0020 

08690-0022 

08690-2002 

08690-2003 



# See IMrcidaction to this ieclioii for ordoriag iBforouitkNi 
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Section VI 


''' ' '■ 


Model 8690B 


Replaceable Parts 


Table 6-2. Replaceable Parts (Cont.) 






Part No. 


DeacriplioB # 


Mfr. 


Mfr. Part No. 


TQ 


RS 


08690-2004 


SUPPORT: CAPACITOR CLAMP 


28480 


08690-2004 


1 




08690-2005 


SUPPORT :REG. ftOARO 


28480 


08690-2005 


2 




08690-2006 


WIMOOMSPROTECTIVE 


284jB0 


08690-2006 


1 




08690-2035 


PIN:RF UNIT GUIDE 


28480 


08690-2035 


2 




08690-2037 


RAlLiUPPER GUIDE 


28480 


08690-2037 


1 




08690-2038 


RAIL:LOWER GUIDE 


28480 


08690-2038 


1 




08690-4105 


6LIOE:CORNER 


28480 


08690-4105 ■ 


4 




08690-6005 


PANEL XFRONT 


28480 


08690-6005 


1 




08690-6012 


BOARD ASSV:GALI8RAT0R 


28480 


08690-6012 


1 




08690-6016 


BOARD ASSV: INTERCONNECTION 


28480 


08690-6016 

i 


1 




08690-6017 


jSOARD ASSY: HIGH VOLTAGE POWER SUPPLY 


28480 


08690-6017 


1 




08690-6019 


BOARD ASSY: SWEEP GENERATOR 


28480 


08690-6019 


1 




08690-6020 


BOARD ASSYxMARKER 


28480 


08690-6020 


1 




08690-6022 


BOARD assy: HEATER SUPPLY 


28480 


08690-6022 


1 




08690-6023 


BOARD ASSY: EXTENDER 


28480 


08690-6023 


1 


■ 


08690-6025 


BOARD ASSY: RECTIFIER 


28480 


08690-6025 


1 




08890-6028 


BOARD ASSYxALC AMPLIFIER 


28480 


08690-6026 


1 




08690-6031 


BOARD AS^YxHELIX AMPLIFIER 


28480 


08690-6031 


1 




08690-6032 


BOARD ASSY: REGULATOR 


28480 


08690-6032 


1 




08690-6033 


BOARD ASSY: LOW VOLTAGE POWER SUPPLY 


28480 


08690-6033 


1 




08690-6034 


BOARD ASSYXRECIPROCAL AMPLIFIER 


28480 


08690-6034 


1 




08690-C»040 


BOARD ASSYxTRIMPOT 


28480 


08690-6040 


1 




08690-6041 


PANEL ASSY: FRONT 


28480 


08690-6041 


1 




08690-6042 

' 

) 


DRIVE ASSYXOIAL 

^ ’ 


28480 

' 


Q869P-6042 

' / 

,1 

' 


1 

' 


' 

! 

! 



# Sm fa^ f adi Kl ioii to thto ndkMi fat wJiriig 
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Model 8690B 



^ , 
V 



Election VI 
Replaceable Parte 



I 




TABLI4-3. 

CODi LISf OMRANUrACf URiRS 

Tht following code number* are from the Federal) Supply Code for Manufacturers C;italoging Handbooks H 4-1 
(Nsime to Code); and H 4-2 (Code to- NamS)! and! theiir latest supplementar The date of revision and the date of the 
sujpplements used appSar at the bottom of each page. Alphabe^al codes havf been arfoiMrily assigned to 
suppliers not appearing lii the H 4 Handbooks. 



)/ 

Code 

5 b. 




Q 0 t 36 ' 

002M: 

ooza/ 

QO'334 
00, 148 
00373' 
00686, 
00279 
00281 
00819 

00093 

00866 
. 00891 
00929 
01002 

0L009 

01 L 21 

01298 

01281 

01298 

01349 

01989 

01930' 

01961 

02114 

02116 

02286 

02660 

02739 ' 



Addles* 

AffV ciipiillBf of U. S. ' 
Moiiiii' Hiolly; Springs. Pa. 
RochBstar,, W, V, 
Ban! a Is oil',, Conn. 
Gnltpnv Calif, 
Valley Stra'am, l». Y, 

' Gharry Hill, 19. J, 
Haw Badfordv Maas. 

, Harrisburg, Pa. , 
Boon't'oii,, Ml. 
hlortherni Engineering Ealiorato.rlaa,, Inc. 

,1 Burlington,. Wlis. 
Sangaino Elactrlc Go', , Plchans Olv. 

' Plchans, 'S.C. 

Cl'ty oMndusIry, Gal. 
Ii;as Angales, Calif. 

, Livingston',,, M. I. 
Capacitor Depl. 

■ Hudlnon Fall's,, M, V. 



Menufocturtr 

U'. S. A. Gammon 
McCoy Electronics 
Sagir Electronics Gorp. 
Gamed Inc. 

Humldlal • 

Mlcrotroii! Co,',, Inc. 
Garl'ock Inc, . 

Aardvox Gorp'. 

Amp, Inc. 

Aircraft RadiO' Carp. 



Gde Eitigln earing; Co', 
Gar II It. Holmes Gorp'. 
MWrol'ab' Inc. 

General Electric Go. , 



Al'dnni Pr,od'uot.s Co,. 

Alleni Bradiey Cu'. 

Ll'ltpn' I'ndusfrias, I'nc. 

IRif Samicoiidiictors,, Inc, 
Tajiasi I'nstriiiiiBiils, Inc, „ 
Transistor Prod'ucts Olv. 

The Alii an CO Mfg, Go. 

Pacific Relays,, Inc, 

Amaroch Gorp,) 

P u HpB' Engl nearing: C o , 
Ferroxcuba Gorp,’ of Ainarica 
Wbaelock Slgii'i.^3, |;nc. 

Gala Rubbar and; Plastics In",, 
Ainphennl-Borg' 'leolrnnics Corp' 



Brockton,, Mass. 
Mii'Waiikoa,. Wls. 
Bavarly Hill's, Galif. 
Lawndale,, Calif, 



Dallas,. Texas 
Alliance,. Ohio 
Van' Miiys, Calif.' 
RackfordL liiV 
8anta> Glinra, Galif. 

jaggertlas.,, N's Y. 
Long Branch',, bi. Ji, 
Sunnyvale, Galilf. 

'. GblcngO', 111. 




02772 

03908 

037(19 

08797 

0'3872 

03888 

0'399li 

04009 

04013 

04062 

(14222' 

Q'4394 

04404 

046'91 

04213' 

014232 

04223 

0:4296' 

048111 

048201 

04919! 

09006 

092/2 

\]i9'3'4!2 



Rod'lO' Gorp, of Ainerica!,, Samlcondiuclor 
ail'd Matarlals, L/lw Somarvllle, |4, Ji. 

V'ocali'na Go. of Ainurlaa, Inc. 

, bl'di Saybrook, Gohii'. 
Hopkins Eniilnoeilnli'Cu. Srh' Farnaiidd,. Calif. 
Gi. E. Samicondiictaiiprnd' Dept, Syraciisa,, N. Y, 



Apex M:ilqllina'4 Tuul'CO', 
Etdema; C)rp, , 

Transltrun ElBctrlc Cofp, 
Pyroflliii: Rasist'Or Co, , 'Inc, 
Singer Cd-. ,' Clnhii Dlv, 

FI II da in a Pin lit 

Arrow-,, Hart and' Hiagaiiiani El'dct 



Dayton, Ohio 
, Compton,, Calif, 
Wakaflal'd, Mass, 
Cad'Mi Knolls, N. I, 

1 , 

Suinorvllla, 19'. 1. 

Go'. , 

Hartford!,, Cdnii', 
Lanibertviilie, M. 

■ Gro'at Nack,, 19'. Y, 
Myiitl'B' Boach',. S, C„ 
Wboelina', lilll 



Taiirius Gui|i', 

Arco El'aclionlc Inc, 

Hl-(3' Division' of A'ornvnx 
PTieclslon. Papoi Tiibn G(i, 

Dyj|ioo O'i'Vlsioii iifi Hawl’otl-Pnckard! Co', 

Pnlo' AllO','.Cal'tif, 

Sylvnirla EluclikV'iiodiicts,, M'lorowava 
Devlco' Div, Mountalni View,, Calif. 

Moloiola, Inc, ,, SeiiiUnnductor Plod'. D'iv, 

I Pbounix,, Arizona 

Fllitii''iii Co*. , lii'C, Wnsluiiii Olv, 

) ' Cii'l'vor City,. Cellf, 

Automatic El'oc tile Cd', liloritbloko,, liii, 

Sequoiai Wlra Cd', ' Radwoodi City, Calif, ' 
Praclaloni Cull Snilng; Go, El Monte,, Calif,. 

P', Mi,. Motor G'Uiiipnny Wostchoster,, Ifli, 

Componont Mfg;. Sorwlco Cov 

W. Bi'ldgawatar,, MaS'S., 
Tw.Bii'li'Blhi Cenliiry, Plnsl'ks, Inc, 

LB'S AiifloliiS',, Calif. 

WiCSIiniglUHisH' Sloctiilc Gorp'. 

SBiin.-Condiiiilnr Dop'l. Yoiingwoodi,, Pa', 

Uillroni'X',, Inc, Saa Mateo,, Calif. 



QQ019-44t 

Revlsedi; Seiitbmbor,. 1902 



Code 

No. Manufacturer 



Address 



053:92, 

, 09593 
096 16, 

09624 
' 05228 

05229 

0'9'283 

098201 

08,104 

06090,' 
06'129 
0H402 
; 06540' 

» 

06959' 

06866. 

06781 

1)6812 

06980' 

07088 

■ 0212 §' 

071137;. 

0'213) 

I 

O'/H/l' 

0'22;i3i 

0726.'l 

07263 



Siineyvala,, Calif. 

Clevalanif,.’ QblO' 
Rockforili, lii|i. 



Ueldn Carbida Garp) „ Linda Di.v, , Keinat Dept. 

I , Clavolanil, Q'biO' 

lliuinltioiil'C EngiineBrlng CO'. 

Co-siiiO' Plastic 
(:c/(i' Electrilcal Spec, Co, ) 

Biarber Colinan' Go. 

Tifleii' Optical G O', 

RiO'Sliyii'HlBiighr's,, Loiig;li3laiid, Ni. Y, 
Mo If O'- To 1 Gorp... Wostbjry, 19, Y. 

StBW'ijrt Enginflerlng’ Co. , Santa Cruz,, Calif, 
W'akeflBlidi EiiBliieoi'liig; I'nc,' Wakofliildi, Mass., ' 
B'asslck Co', „ Dlv,) of Stuwart.Warner Gorp. 

Blld'flO|)ort,. Giiiin'., 
Raycnoin Coip. Red'waodiClfy,, Galilf. , 

Bairscb' aii'ili Luml)' O'liflcaii Co., Rocbesluii,, Ni. V . j 
E.t.A', Products Co, of Ainerica. Glllcagui,, I'll'. ’ 
Ainblnin EIbbIIoiI'Ic Hia.ril'waro' C o, ,, I'nc. 

Hew Rocbel'l'o,, Ni. Y, ^ 
BeedB' El'er: trie nil Inslriiineut Go.. ,, liic, 

Peii'acnnk, Ni„H!„ 
liid'lanaptil'iis,, Indi, ' 
Phoenil'X,, Arl'Z.,;, 



(^'diieral! D'OvIcns Co. , I'nc. 
Seincar D'l.v. Coniponoiifs Inc. 
Tnriilngloiii Mfg', Go', ,; W'o,it O'lv., 



W'lirlan Assoc, Elman Dlv. 
K'.fllvlii Elecl'rlc Co. 

D'lglltaii' Co'., 

Trnii3l3tflr''El:Bclron.lns C'lrp'. 
Wn.slin|ib(mse' El'nnliic Ciirp., 
Eloctrnnk lube Dlv, 
Fi'Iniobiii; Ci)t|i'. 

Gincb'Cirajibib, Go', I 

Avii'til Goi.|i. 



Van Nluys,, (Kaillf., 
Sani (3arl'03„ Gaililf,,, 
Vain Niiiys,, Galif,. 
■ Pasadieiiii',, Ga’Iif, 
Mliiiieapaii'S',. Minii'. 



I)' 232 v, 

02311/ 

073'II7 



E I'm Ira', H, Y. 
Nlett':'Vo(ik',, Nl.V, 
Dll'y'of In (Ins try.,, GalHf, 
Ciil'vor City, Galif, 

Fni'i'ClHI'd' CaiiKii'a. 8 Insl. Criip'.. 

SoiiilciiniliiMor Div. Moiintiaini View, Calif., 



Mill no so tO' Rub be I' Go'. 
Bi'i't'iiller G frill),, Tbo 
Sylvani'a F.I'kg 1. Prod; 



fl'7'70fl", 

fl|/9ll)i 

(1/933 

fl'/DliO' 

na' 149 ' 

08.289' 

083981 

,0I19'24 

08664 

•08212. 

08'218i 

(18.:!)'2 



08984! 

"09020' 

0913'4' 

09149' 

092901 

09989 

) 

1021.41 

liQiillll 

10646' 

11236' 

112'32' 



Tecbiii'cat W'lre Pin din: Is lee, 
Goiillnonlali OiayiRO' Gdip'. 
Hiiylhooiii Mill,. G O'. „ 
Seiiilconductor'Div. 
Hcwliill-Pacliai'di Co., , 



.MlnuBapidi'S, Mien!. 
,, Mdii'torey Paik,, Caiif, 
liin, ,'.‘Mli„ View OpoieHons. 
Mminl'iiiii' V'lio\v„ Gnli'li. 
Graiifoid',, Ni, Jl„ 
Hiawtlioine,,' Gnl'K; 



M'oiintaiii! View,, Galif, 
Boontoii Riadio' Dlv. 

> Rnaliaway, 191. .11. 
Lij's Aiigoiios,, Galif. 
pdinonai,, Galif. 



IJi, EiiigiiiBoi'lii'g ,Co 
B'liiin,, Do I boil: Gat 
Bu'IHOSS Baltoiy C«\ 

■ Nilniiara Falils.'.iGe.farla,. Caitiadia 
Doirtsclii Fiisienni' Gnrp;, Los Aiia,nlns',, Gaiilf, 
Brlistnl! G'O'. , TIiS' ' W-'niterlUiriy,. Goen', 

SI'oaiv i3oiii||'nii.y, Sun V'!i|loy,„ Gniilf, 

HIT Can 11(1 III El'aclrjin I'nc,. „ P bo on lx Dlv',, 

Pboee'lx,, Aiil'zona 

CB'S 'lEI'eatiruiilcs, Seiiilcoiidiicluf . 

O'pornfluii'S, Di'V of G. 13. S. Inc. 

LowBll, Maas 

Mo ll- Ha l 111 

Babcock' RelnVs Div. 

Texas Capacitor Cii'. 

Tech, I'n.di. I'nc,, Alnlliii' Elocl. 

Electro Asseinbllns,, I'nc, 

M'ivll'ory Betl'eriy Cd., ol: 

Crinadai, Lfd; Toroiifo', D'lifarlo',, Genad'a 

Coiioral Traiislst'or Westoini. Corp'.. 

Lo'S' Angrrid's,, Catlf, 



l'iidi'iinapo7s„ I'nd'. 
Co'Sk' M'.B3a„ Catilf,. 

Ho us ton,, Toxas. 

' B'erbenk.,,' G'li.flf. 
GblcagO',, iiili . 



Tl-Tal'„ liic,, ' B'erk.dfe.y:,, Cai!lf, 

Cnrboinndiiiii! Gd', ■ fllagarai Fall's, Ni. Y. 

CTS. of B'bmib,, Ilia,, Beine,; liidi. 

CliiioagO' Teli|pbanio of Califoriila,, I'nc, 

So',,,P'iiadeii», Gait. 



Gde 

No. Moeufbeturer 



1!124'2' 
1131?;’ 
11314 
Iil 03 if 
1121 1 

11212 
118201 
12136 
12361 
129 24 

12692 

12228' 

12899 

12881 

12930' 

1Z9‘94 

13Hfl'3i 

13'396 

13'8'38 

1140991 

114193: 

14298! 

144331 

144.9'3. 

14659' 

14'6''i4 

14292’ 

149601 

15'2fl'3i 

,1928'7 

19291 

19.9'90' 

19'966' 

196'31 

19'272' 

150011 
19818. 
16032 
10129 
10;’';92' 
16 6 II a 

1073(1; 

121(19' 

, 12474 
17629. 
177'49. 
12820! 
18042 
180831 

18324 

18428. 

1814861 

189031 

1081231 



193:19 

199001 

\ . 

199891 

196441 

1920'li 



' Bay State. Eliectronics Corp', ; Waltham,,' Mass.. 
Tel'edyndHnc. ,. Microwave' Oliv. Pale AlitO'„ Calif, 
fliaflniveli Seal! D'ownay,, Calif. 

Duncan Electronics. I'nc, Costa Masa, Galif. 
Gane«lil! Insfrumenf Gorp.,. Samlcond'uctar, 

D'i'V. , Products Group' NewarH,. M. Ji. 

Imperial Electroiii'C,. Inc. Buena Parh,, Calif, 
Mej'abs,, I'nc, Pal oi Altov GalW„ 

Pbiil'adelpbi'n Handl'e G'0'„ Camden.,, M„JV 

Grove Mfg'. C.d, , lire, Sbady Grove,, Pa, 

,Relt'oiv Hid!, Inc, D'afa System. Dlv. 

Albuquergue, W.M. 

Clarostat Mfg',. Go.,, 

Elmar Fl'lter Gorp, 

(iiippnm Eiiectrtc Cd., , Ltd’. 

Mietex Eldctrdii'lcs Gorp.,, 
belita; Semilcand'irctar I'nc, 

(Hck sdn: EI'ectrion:l'cs. Gdrpi. 

■Tbiermdlildy 
.’((Bl'ef link nil. (.G'ln llH):. 

Mi'diliand-Wrlgbl' D'rv. of Pacific Industries,, I'nc. , 

Hanses. Gify,, Kansas 
fHewbury Park,, C,al'if. 
Santa Monlaa,, Gali'f. 
Inc.. Consbohdckeni,, P'a. 
D'l.v, af'IH't. Tel’epbane 
W'list Palin. BsacHv Flia>. 
La.velandi„ Gal'a>. 



Dover,, W!. Hi. 
W. Haven',, Conn.. 
Tokyo,, japan! 
Clark,,' H. jv 
Ifewporti Beach',, Galif. 
Scottsdale,. Arl'Zona 
Dallas,, Texes 
Hanover,, Germany 



Newark,, N, Jl 
Gorning,, H. Y.. 
San: Gnbrieii, Calif. 
Sen: J'osev Cali:f. 
New, York,, N,’Y„ 
Nortb ridge,. Galilf., 
Hoi:|iywoodi, Gdlifi. 



•Sam -Too hi 

(9al!|if... R.’oslistor Corpi, 

A'cierlcan Convpononts, 
liTT Soinlcoiidnofor, A 
8i Tuldgrap'ili.Cdrp:,, 

Howldtt-Packardi Company 
C(it!irnl:|i D'ubjier Eldotric Gnrp:, 

Gorning; Gfn'ss: forks 
EIncIro' Cube Inc. 
fiiliiain 3. Mifg', Ca..;' ■ 

Wnhstdr Eldotroni'cs CO'. 

Scroirics. Gdip', 

Adijnstabl’rt ISushIng Go', 14'. 

Micron: El'oc I'ld II iic 3 , 

Garden: Cfly, Long llslandi,, N. Y,. 
Am n Id he lent, Gorp:, , Lyiibreok,, If, Y. 
Gnbietioiiic.'i Cesfn' Mesa,, Galilf. 

T'v on fill I It: Con tiny Cdif Snfing Cri', 

Snntn: Glaru:,, Galif. 

Fon.W/iif Elect:.' Im;„ 

Aiiioloo' Inc, 

Siiriice Pino Micir Co, 

0 Ill'll l!-S|)HGlra> lire. 

Gdiii'piilnr Diode Caip.. 

Id'll all Pine. Mil In I. Co'„,, Inc, 

Dii' Jiir M’dldn Di:v, Brnaklyiv,, Nl Y , 

' Ddldrr R'lid'lo' D'l.v. nf G. M'. Gmii’. Kokoina:,, Ind'. 
Tboriiioiinli.es. I'nc, Gnniiga: P'lti.k,, Gnlifl 

Trniidx Coiirpniiy I,;niinlaliii View.,, Galif., 

H.ii’iii.l'liti Mdi'ali Proiliiels. Goiiii-’ ' Akriiir,, Cb.lo: 
AiiH'.Stiiiobiiii P’Hic. liu;.;^ Nd’, li,olllywoodi„ C'allf. 
Me Grow- Edi son! Ou',, 7 Manoboster ,, N. H, 

Power Ddsl'diii P'nciilrc live,, P’nI'o. Afldv Galif. 
GlflVl:ld''G(i|.p',, ,, Soin'liioiitlnelor Div, 

Paid' Al'lo',., Galilf. 



From High a ra„ Mass, 
ML, Vinw, Cnt;f. 
Spnico' Pine,, NI, G; 
OelraliL, lit. 
■' Hod'll, Ni. Ji, 



SlgiiO’lles Gdip., 

Ty,'-Gnr Mfg', Ctf.,,,, liie, 

■TR'f Eluel, Cdini)'.. D'k 
’■ C'lrrliis. lirsliuiiHiii.l,, Hre. 

E. li, OiiPdiif andi'Co, ,, I'nc, 
D'lH'antM'fg'., Co'. 

Thu: B'eiidi'X, Gdrii. ,, Haivlgatidni 
n ' 

Tboiiras A. Ihlraam liHlirslrlda-,, 
MdGraw-Eili'Soii. Gd'. 

G'oii'una' 

LR'G Elueli'Oirtcaf 



.ElecliiirrMify;.. CU'. 






Sii liny vale,. Galif.. 
Haiiltsloni,. Miiss.. 

’ Oo:i. P laines,, f:|i|i, 
, ML, Htsodv N'. Y. 

' flilinilngtan',, Dell 
MllW'Mikee', f ls„ 
H Ddnlroli Olv., 
Tetaiibdra., N. Jl. 
Diiv„ of 
feat Qirangev ff..Ji.. 
Biildf Hii Park,, Cintlf., 

' Hdrsobeads,, Ml, Y'; 
Indepondenoe,, Kansas' 



' , 1 . 
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Section VI 
Replaceable Parte 



TAiLI 6-3. 

com LIST OP MANUPACTUmRS iCofit’d) 



Model 8690B 



Codt 

No. Monufocturer 



AiMrMS 



i Codo 

No. Monufoclurtr 



Geneol Ationics Corp, Phllpdelphia, P». 

Execptone, Inc. Long Island City, N. Y. 

Fafnif Bearing Co. , The New Britain, Conn/. 
Kansteel Metallurgiciit porp. N. Chicago, III. , 
British Radio Electronics Ltd. Washington, O.C. 
G, E. Lamp DivisIqn 

. ' Nela Parh',- Cleveland, Ohio 



GeneraL Radio Co'. 

Momcnr Inc. , Comp. Olv. 
Gries Reproducer Cdrp/ 



West Concord, Mads. 

Huntington, Ind. 
New Rochelle, N.Y, 



Grobet File Co.. 'hi America, i Inc. 



Muter Co. 

C. A. Norgro'n Go, 

Ohmije Mlg. Go. 

Penn Eng. « Mfg. Corp. 
Polaroid Corp, 



Chicago, III. 
Englewood, Colo. 

Skokie, III. 
Ooylostown, Pa. 
Cambridge, Mass. 



Precision Ttie(mor(leter & Inst, Co. 

Southampton, Pa, 
Mieiowavo & Power Tube Div, Waltham,, Mass. 
Rowan Controller Co, ' Westminster, Md. 

Sanborn Compaiiy Waltham, Mass. 

Shallcross Mfg. Co, \ Selma, N.C. 
Simpson Electric Co. Chicago, III. 

. Sonotone Corp, Elmsford, N.Y. 

Raytheon Co. Coinmaiclal Apparatus & 

Systems Div. , ,So. Norwalk, Conn. 

, Spaulding Fibre Co., Inc, , Tonawanda,: N.Y. 
Sprague Electric Co, North Adams, Mass. 

Telex Corp, ' Tulsa,. Okla. 

Thomas a Betts Co. Elizabeth, N.J. 

Triplett Electrical Inst, Co. Bluffton, Ohio 

Union Switch and Signal, Div. of 
Weslinghouse Air Brake Co. .Pittsburgh, Pa, 

Universal Electric Co. , Owosso, Mich. 

Ward'Leonard EloUric Co, ML Vernon, N.Y. 
Westoiii Electric Co, , Inc. New York, N.Y, 
Weston Inst, Ino. Weston-Newark Newark, N.J. 



Westinghouse Air Brake Co. ^Pittsburgh, Pa, 
Universal Electric Co. , Owosso, Mich. 

Ward'Leonard EloUric Co, ML Vernon, N.Y. 
Westoiii Electric Co, , Inc. New York, N.Y, 
Weston Inst, Ino. Weston-Newark Newark, N.J. 
Wittek Mlg. Co. . . Chicago, III, 

MInnesotii MinIng & Mfg. Co. Revere MIncom Div, 

' , St,. Paul, Minn, 

Allen Mlg. Co, Hartford, Conn. 

Allied Control New York, N,Y. 

AllinelniScrewPioductCo,,lnc, ; 

Garden! City, N. Y. 
Atlantic India Rulibei Works, 'Inc. Chicago, III. 
Aiiiporlte Co, , Inc, Union City, N. J. 



Weston Inst, Ino. Westc 
Wittek Mlg. Co. . 
Minnesota Mining & Mlg 



Allen Mfg. Co. 

Allied Control 
Allmetni Screw Piodiict Co. 



ADC Products Inc, 
Belden Mlg.. Co. 

Bird Electronic Corp. 
Birnbach Radio Co. 



Union City, N. J. 
Minneapolis, Minn, 
Chicago, III. 
Cleveland, Ohio 
New York, N.Y. 



Boston Gear Works Div! ol Murray Co. 

of Texas ■ Quincy, Mass, ^ 

Bud Radio, Inc, Willoughby, Ohio' 

Camloo Fastener Corp. Paramus, N.J. 

'Cardwell Condenser Corp. 

Lindenhurst L.I., N.Y. 
Bussmann Mfg.. Div. ol McGraw-Edison Co. 

St. Louis, Mo. 



Qarlstadt, N. J/ 

Hamilton Watch Co. Lancaster, Pa'. 

Hewlett, -Packard Co, Palo Alto, Calif. 

Heyinan Mfg. Co, Kenilworth, N.J. 

G. E. Receiving Tube Dept, , Owensboro, Ky, ■ 
Lectrohm lot:,. Chicago, III. 

’ Stanwyck Coll Products Ltd. 

. Hawkesbury, Ontario, Canada 
Cnriningham,, W. H.' & Hill, Ltrf. 

Toronto Ontario, Canada 
P..R. Mallory a Co! Inc, Indianapolis, Ind. 

Mechanical Industries Prod. Co. , Akron, Ohio 
Minlature,.Precislon Bearings, Inc. Keene, N.H. 



Monufoefurtr Adrirtii 

Chicago Condenser Corp. Chicago, III. 

Calif. Spring Co. , Inc. Pico-RIvera, Calif, 
CTS Corp. Elkhart, Ind. 

ITT Cannon Electric Inc. Lo,s Angeles,. Calif. 
Cinema, Div. Aerovox Corp, Burbank, Calif. 

C.P, Clare a Co. Chicago, III, 

CenlrM-Ub Div. of Globe Union Inc. 

Milwaukee, Wis. 

Commercial Plastics Co. Chicago, III. 

Cornish Wire Co., The , New York, N.Y. 
Goto Coir Co., Inc. • Providence,,' R.l. i 

Chicago Minidture Lamp Works .' Chicago, III. 

■ Cinch Mfg. Co. , Howard B. Jones Div. 

■) Chicago,. III. 

Dow Corning Corp. -Midland, Mich,' 

Electro, Motive Mfg. Co. , Inc, Wllllmantic,. Conn, 
Oisllght Corp,, Brooklyn, N'.Y. 

Indiana General Corp. . Electronics Div. < 

Keasby, N.J. 



Coiie 

No. MoRufacturer 



Addroas 



General Instrument Corp. , Cap, D 
Drake Mlg. Co, Harw 

Hugh H. Eby Inc. P 

Gudeman Co. 

Robert M. Hadley Co. Los 

Eric Technological Products, Inc. 
Hansen Mfg- Co. ^ Inc. < 

H.M. Harper Co. 



Cap, Div, Newark, N.J. 
Harwood Heights,, ill. 
Philadelphia, Pa. 
Chicago, III. 
Los Angeles, Calif, 
Is, Inc, Erie, pa, 
1 Princeton, )nd, 
Chicago, III. 



Waltham,. Mass. - 
Westminster, Md. 
Waltham, Mass. 
Selma, N.C. 
Chicago, Hi. 
Elmsford, N.Y.' 



Tonawanda,: N.Y. 
North Adams, Mass. 
Tulsa,. Okla. 
Elizabeth, N.J. 
Bluffton, Ohio 



Helipot DIV. of Beckman Inst. , Inc. . 

Fullerton, Calif. 

Hughes Products Division of Hughes 
Aircraft. Co. Newport Beach, Calif. 

Amperax Elect Co. Hlcksville, L.I., N.Y. 

Bradley Semiconductor Corp. New Haven, Conn, 
Calling Electric, Inc, • Hartford, Conn, 

Ciiclo F Mfg. Co, Trenton, N.J. 

George K. Gairelt Co. , Div. MSL 
.Industries Inc. Philadelphia, Pa. 

Foderol Screw Pioducts . Inc. / Chicago, III. 

Fischer Special Mlg. Co. Cin.clnnati, Ohio 

General Indusitios Co, , The Elyria, Ohio 

Goshen Stamping ft Tool Co. Goshen, Ind. 

JFD Electronics Corp, ■ Brooklyn, N.Y. 

Jennings Radio Mfg. Corp. San Jose, Calif, 
Groov-Pin Corp, , Ridgefield, N, J. 

Slgnallte Inc, ■ Neptun.e, N. J. 

J.H. Winns, and Sons ‘ WInchestef, Mass, 
li'dusirial Condenser Corp. Chicago, III. 



Products Division ot Amphenol-Borg 



Elootrunics Corp. 

E, F. Johnson Co. 
International Resistance Co. 
CTS Knights Inc. 

Kulka Electric Corpoiatlon 
Lenz Electric Mfg. Co. 
iLittlefuse, Inc. 

Lord Mlg. Co. 

C.W. Marweuel 



Danbury, Conn. 
Waseca, Minn. 
Philadelphia, Pa. 
. Sandwlch^ lllv 
Mt, Vernon, N Y, 
Chicago, III. 
' Das Plaines, III, 
Erie, Pa. 
San Francisco, Calif, 



Philadelphia Steel and Wire Corp. . 

Philadelphia,’. Pa, 

Ainerioan Machine ft Foundry Go. Potter 
ft Brumfield Div, . Princeton, Ind. 

TRW Electronic Components Olv, Camden, N.J, 
General Instrument Corp. , Rectifier Div. 

Btnoklyh, N. Y. 

Resistance Products Co. Harrisburg, Pa. 

Rubbercraft Corp. ol Calif, . Torrance, ''Calif. 

Shakeprodf Division ol Illinois Tool Works , 

Elgin, III. 



Signal Indicator Corp, ' New York, N.Y,' 
Slruthers-Dunn Inc, Pitman,. N.J, 

Thompson-Bremer ft Co. Chicago, III, 

Ti lley Mfg. Co. San Francisco, Calif. 

Stackpole Carbon Co. St! Marys, Pa, 

Standard Thomson Corp, Waltiram, Mass. 

Tinner, m.,n Products, Inc, Cleveland, .Ohio 

Transformer Engineors San Gabriel, Calif. 

Uclnltu Co. Newlonville, Mass, 

Waldes Kohinoot Inc. Long Island City, N. Y. 
Veeder Root, Ino, ' Hartford, Conn, 

. Wenco Mfg, Co, Chicago, III, 

Continental Wirt Electronics Corp, . 

■' Philadelphia, Pa, 

ZIeti.ck Mlg. Corp, New Roche'le, N.Y, 

Mepco Division ol Sessions Clock Co. 

' . , Morristown, N., J, 

Schnitzer Alloy Products Co. Elizabeth, N.J., 

Eloctronic Industries Association. Any brand 
Tube meeting EIA Standards-Washington, DC. 
Unimax Switch, biv.,Maxon Electronics Corp. 

Wallingford, Conn. 
Uriilod Transfortiier Corp. Now York, N.Y. 

Oxford Electric Corp. Chicago, III. 

Bourns Inc,' Riverside, Calif. 

Aero Div. of Roberlshaw Controls Co. : 

Columbus, Ohio 

All Star Products Inc, Defiance, Ohio 

■ Avery Label Co, Mcrovla, Calll, 

Hamlnarlund Co. , Inc, NewYork, N.Y. 

Stevens, Arnold, Co. , Inc. Boston, Mass. 

Inlernallonal Instruments Inc. Orange, Conn., 

GrayhIII Co. LaGrange, III. 

Triad Transformer Corp. , Venice, Calif, 

Winchester Eloc, Div, Litton Ind. , fnci 

O'lvllle, Conn. 

Military Specification 

Inlmnatlonal Rectifier Corp. El Segundo, Calif. 
Alrpax Electronics, Inc, Cambridge, Maryland 
Barry Controls, Div. Barry Wright Corp, 

Watertown, Mass. 
Cartel Precision Electric Co. Skokie, III. 

;Sperli Faraday Inc., Copper Hewitt 
Electric Div. . Hoboken, N.J. 

Jetters Electronics Division ot Speer 
Carbon Co. Du Bois, Pa; 

Fairchild Camera ft Inst. Corp, Space ft Defense 
System Div, Paramus, N.J. 

Maguire Industries, Inc. Greenwich, Conn, 

Sylvania Electric Prod, Inc. 

Electronic Tube Division Emporium, Pa. 

Astron Corp. Eagt Newark, Harrison, N.J, 
Switchcraft, Inc. Chicago, III. 

Mefals ft Controls Inc. Spencer Products 

Attleboro, Mass. 

Phillips-Advance Control Co. Joliet, III. 

Research Products Corp. Madison, Wis. 

Rolroii Mfg. Co, , Inc. Woodstock, N.Y, ■ 

Vector Electronic Co. Glendale, Calif. 



General. Instrument Corp.., Mtcamold Dtvislon . 

, Newark, N.J. 

James Mrllen Mtg. Co., Inc. , Malden, Mass, 
J.W. Miller. Co. ' Los Angelas, 'Calif, 

Crnch-Monadnock, Div. of United Carr 
Fastener' Corp. San Leandro, Cajlf. 

Mueller Electric Co. Cleveland, Ohio 

National Union Newark, N.J. 

Oak Manufacturing Co. Crystal Lake, III. 

The Beridix Corp, , Electrodynamics, Div. 

N. Hollywood,' Calif. 
Pacific Metals Co, San Francisco, Calif. 

Phanostran Instrument and Electronic Co, 

< South Pasadpna, Calif. 
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Secdon VI 
Repla<!eable Parts 



TABLI6-3. 

CODI LIST OF MANUFACTUiliS (Cont’d) 



■Codt'"’ 

No. Monufocturor 



Addros* 



Codt 

No. Monufocturor 



Gdo 

Addrosi No. Monufocturor 



Addm* 



8305B 

83086 



83148 

83186 

83298 

83315 

83330 

83332 

83385 

83501 

33594 

83740 



Carr Fastener Co. 

New Hampshire Ball Bearing, 



Cambridge, Mass. 
Inc. 

Peterborough, N.H. 
83125 General Instrument Corp. , Capacitor DIv. 

Darlington, S, C. 

ITT Wire and Cable DIv. Los Angeles, Calif, 
Vlc|o/y Eng, Corp. Springfield, N.J. 

Bendin Corp. , Red Bank Div.; Red Bapk, N.J. 
Hubbell Corp. Mundelein, 111. 

Smith, Herman H.i Inc. Brooklyn, N, V. 

Tech'Labs Palisade's Perk, N. J. 

Central Screw Co. Chicego, III. 

Gbitt Wire and Cable Co: , ’ 

Div. of Amerace Corp. Brookfield, Mess. 
Burroughs Corp, Eleclroni:!Tube DIv. 

PlaInTleld, N.J. 

Union Carbide Corp, Consumer Prod. Div. 

New York, N. V. 

Model Eng. and Mfg. , Inc. Huntington, Ind. 

Loyd Scruggs Co. Feslus, Mo. 

Aeronautical Inst. & Radio Co. Lodi, N.J. 



83777 

83821 

83942 

84171 

84396 

84471 

84970 

85454 

85471 

85474 

85660 

85911 

86197 

86579 

86684 

87034 

87216 

87473 

87664 

87930 

88140 

88220 

88698 

89231 

■89473 

89665 

90179 

90970 

91146 

91260 

91345 



Greal Neck, N.Y. 
San Francisco, Calif. 
Ogallola, Neb. 

; Bloomington, Ind, 
Boonton, N. J.7 
San Francisco, Calif. 
San Francisco,^ Calif. 
Hamoon, Conn. 
Chitiago, III. 



Arco Electronics Inc, 

A. J: GIsse'ner Co, , Inc. 

TRW Capacitor Div. 

Sarkes Tarzian, inc. 

Boonton MtHding Company 
A. B, Boyd Co. 

R.M. Bracamonte & Co. 

Koiled Kords,. Inc, 

Seamless Rcibber Co. 

Clifton Precision Products Co. , Inc. 

Clifton Heights, Pa. 
Precision Rubber Products Corp. Dayton, Ohio 
Radio Corp. of America, Electronir: . 

Comp, & Devices Div, ^ Harrison, fl.J. 

Marco Industries Anaheim, Calif. 

Philco Corporation (Lansdale Division) ' 

Lansdal", Pa. 

Western Fibrous Glass Products Co. 

Fin Francisco, Calif. 
Sarr Francisco, Calif. 



Van Waters & Rogers Inc. 

Tower Mig. Corp. 

Cutler-Hammer, Inc, 

Gould-National Batteries, Inc. 

General Mills, Inc. 

Graybar Electric Co. 

G. E. Distributing Corp. 

United Transformer Co. 

US Rubber Co. , Consumer Indi 
Prod, Div. 

Bearing. Engineering Co. San Francisco, Calif, 
ITT Cannon Elect, inc,,. Salem iliv. Salem, Maas. 
Connor Spring Mfg. Co. ' San Francisco, Calif. 
Miller Dial & Nameplate Co. El Monte, Calif. 



Providence, R. I. 
Lincoln, l|l. 
SI. Paul, Minn. 
Buffalo, N.Y. 
Oakland, Calif, 
Schenectady, N.Y, 
Chicago, III. 
ft Plastics 

Passaic, N.J. 



91418 

91506 

91637 

91662 

91737 

91827 

91886 

91929 

91951 
92180 
' 92367 
92607 

92702 

92066 

93332 

93369 

93410 

93929 

94137 

94144 

94148 

94154 

94197 

94222 

94330 

94682 

94696 

95023 

95236 

95238 

95263 

95265 

95275 

95348 

95354 

95566 

95712, 

95984 

,95987 

96067 

96095 

.96256 

96296 

96330 

96341 

'96501 



Radio Materials Co. 
Acjgat Inc, 

Dale Electronics, Inc. 
Elco Corp. 

Gremar Mfg. Co. , Inc. 
K F Development Co"^. 
Mateo Mfg., Co., Inc. 



Chicago, III, 
Attleborn, Mass. 
Columbus, Nebr. 
Willow Grove, Pa. 
Wakefield, Mass,' 
Rodwood City, Calif. 
Chicago, III, 



Honeyweli Inc.', Micro Switch Div. 



Freeport, ill. 
Oakland, Calif. 



Peabody, Mass. 
Rochester, N.Y. 



N.Y. 

N.Y, 

N.J. 



Woburn, Mass..<’ 
Palisades Park, N.j'. 
Mansfield, Ohio 
Livingston, N.J. 
Bayonne, N iJ. 



'Nahm-Bros. Spring Co. - 
Tru-Connector Corp. ' 

E|geet Optical Co,, vine. 

Tensoliie Insulated Wire Co. , Inc. 

Tarrytown, 

IMC Magnetics Corp. Wesbury Long Island, 
Hudson Lamp Co. . Kearney, 

Sylvania Electric Prod. Inc. 

Semiconducibr Div. 

Robbins ft Myers Inc. 

Stevens Mfg. Co. , Inc, 

G. V, Controls 
General Cable Corp. 

Raylhoon.Co, , Comp. Div., Ind. 

Comp, Operations Quincy, Mass,. 

Scientific Electronics Producis, Inc. ' 

Loveland, Coio. 

Wagner Elect. .Corp, , Tung-Sol Div, 'Newark, N.J, 
Curtiss-Wright Corp. Electronics Div'. 

/ ; , East Paterson, N. J. 

South Chester Corp, Chester, Pa. 

Wire CloMi Products, Inc. , Beilwood, III, . 

Worcester Pressed Alumiiium Corp. 

Worcester, J.ass, 

Magnecralt Electric Co. Chicago, ill, 

George A. Philbtick Researchers, i. 

'' Bosiurt, Mass. 

Allies Products Corp. , ' 

Continental Connector Corp. 

Loecraft Mfg. Co. , Inc. 



National Coil Co.' \ : 

Vilramon, Inc, ' , 

Gordos Corp. , 

Methode Mfg. Co- 
Atnold Engineering Co. 

Dage Electric Co. , Inc. 
Slemdn.Mfg. Co. 

Weekesser Co, , 

Huggins Laboratories , 

Hi-Q Dly. of Aerovoa Corp. 
Thordarson-Meissner Inc. 
Solar Manufacturing Co. 
Carlton Screw Co, 

. Microwave Associates; Inc. 
Excel Transformer Co, 



97464 

97539 

97979 

97983 

98141 

98159 

98220 



Industrial Retaining Ring Co. Irvlngtorv, N.i, 

Automatic. ft Precision Mfg. Englewood, N.J. 

Reon Resistor Corp. Yonkers, N.Y; 

Litton System Inc., Adler-Westrex 
Common. Div. New Rochelle, N.Y. 

R-Troncis, Inc. Jamaica, N.Y. 

Rubber Teck, Inc, Garijene, Calif. 

Hewlett-Packard Co. , Moseley Div. 

Pasadena) Calif. 



98278 

98291 

98376 

98731 



MIcrodot, Inc. 
Sealectro Corp. 
Zero Mfg. Co, 
General Mills Inc. , 



So.,PasBdaha, Calif. 



Mama;onaek, N.Y. 
Burbank, Calif. 
Electronics Div. 

'' Minneapolis, Minn. 
98734 Pasco Div. of Hewlett-Packard Co. 

Palo Alto,, Calif, 

, 98821 North Hills Electronics, Inc. Glen Cayd, N. Y. 
98978 International Electronic Research Corp, . 

Burbank, Calif. 

Columbia Technical Corp. 



99109 

99313 ..Varian Associates 



Mass, 

Calif. 



Now York, N.Y. 
Palo Alto, Calif. 
Winchester, 
Monrovia, 
Controls Co. 

El Segundo, Calif. 
East Aurora, N.Y. 
Indianapolis, Ind. 
Boston, Mass. 



Danla, Fla, 
Woodside, N. Y. 
Long Island, N.Y. 

Sheridan, Wyo;. 

. Bridgeport, Cprb. ' 

Bloomfield, NU' 
Rolling Megdows,;Til. 
'Marengo, HI. 
Ffanklln, Ind. 

Wayne, III. 
Chicago, III. 
Sunnyvale, Calif. 
Oiean, N.Y. 
Mt. Carmel, lil. 
Los Angeles, Calif. 
Chicago, III. 
Burlihgton, Mass. 
Oakland, Calif. 



;9937g: Atlee Corp. , 

99SI5 Marshall Ind, , Capacitor Div. 

99707 Control Switch Division, 
of America 

99800 Deievan Electronics Corp. 

99848 wilco Corporation 
99934 Renbrsndt, Inc. 

99942 Hoffman Electronics Corp, 

V Semiconductor, Div. .■ El Monte, Calif. 

99957 Technology Instrument Corp, of Calif. , 

; Newbury Park, Calif. 



THE FOLLOWING HP VENDORS HAVE NO NUMBER 
ASSIGNED IN THE LATEST SUPPLEMENT TO THE 
FEDERAL SUPPLY CODE FOR MANUFACTURERS 
HANDBOOK, ' 



OOObf Maloo Tool and Dle^ Los Angeles, Calif, 
OOOQZ . Willow Leather Products Corp. Newark |4,J. 

OOOAB" ETA ■' England 

OOORB Precision Instrument Components Co, 

Van Nuys, Calif. 

booCS Hewlett-Packard Co. , Colorado Springs 

Colorado Springs, Colorado 
OQOMM Rubber Eng. ft Development Hayward, Calif. 

OOONN A. "N" 0 Mfg. Co. , San 9ose, tallf. 

OOOQQ Oakland, Calif. 

OOOWW California Eastern Lab. Burlington, Calif. 

OOPYY S. k. Smith Co. Los Angeles, Calif, 
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Section Vn 
Schematic Diagrams 



SECTION Vil 

SCHEMATIC DIAGRAMS 



7-1. INTiOPUCTION. 

7-2. Schematic presentations in this mknual show 
electrical circuit operation and are not intended to 
serve as Mrlng diagrams. Figure 7-1 lists notes 
which apply to the schematic diagrams^ 

7-r3. J3ome switch and circuit board assemblies are 
shown in part on different pages. To find a specific 
instrument component,, ref er to the "REFERENCE 
DESIGI^ATIONS" box which appears on each schematic 
UAagram. ^efCrence/designations within assemblies 
are abbreviated. The full designation includes the as- 
sembly on whicii the component is mounted, and the 



individual component designation. For example. Re- 
sistor R1 mounted on Assembly A 1 has the complete 
reference designation of AlRl. Certain parts are not 
included on assemblies, and are classified as chassis 
parts. Chassis parts are assigned only the reference 
designation shown on the schematic diagram. 

7-4. An asterisk indicates a factory selected part; the 
component value shown is the typical Or most conti- 
monly selected value. 

7-5. Component procurement information and specific 
component descriptions ar e included in Section VI. 
Refer to page 6-1 for information on how to order parts. 






1. Resistance in ohms, capacitance in microfarads 
unless otherwise indicated 



2, ® Screwdriver adjustment 
Fanel control 
£ > i -i Front panel designation 
Rear panel (|esignation 



' / • " ~ “ M 

./ I • 



4. 



5. 




CW 



Etched circuit borderline 
Signal path 
Feedback path I 



Wiper movestdward pV/ with clock- 
wise rotation of control 



6. Testpoiht. Number in circle matches 

, TP number pn cW^ board illus- 
tration. 



Voltage regulator(break-f 

dbMvdibde,’ "v 



8. O Encloses wire' color cb^. Wbce color 
; cdde'''same;as'. .Fiipst'nura- ' 

ber identifies ground color, second num- ■ 
ber identifies wider stripe/ third number 




identifies narrower stripe. E. g.^ 
denotes white ground, yellow wide stripe, 
violet harrow stripe. 

9. SMtching logic for S3 FUNCTION selectors is 
slmolified: e.g. , 




AF 

9 

MS 

EXT FM 



shows one circuit path if AF selector 
depressed, another if START STOP 
(SS), MARKER SWEEP (MS), or 
EXT FM depressed. 



10. Sides of rotary switch wafers identified by 
letters, beginning With A for side nearest panel. 

11. P/0 = Part Of 

12. ♦ Denotes a factory- selected value. Typical 
value shown. Part may be omitted. 

is. Relays K2 and A3 Kl shown operated. Relays 
Kl, K3, and K4 not operated; 

14. Circuit condition: 

Sweep function; START STOP 

Sweep mode: AUTO 

Sweep time: . 1-. 01 (LINE SYNC) 

ALC: operating 
Amplitude Mbd: none 

15. Conditions for power supply voltage measure- 
.ments:,/‘ ’ 

Sweep mode: CW 

Output fretiuehcy: highest in RF tJnit range 
Line Voltage: 115 VAC 



Fij^re 7-1. Schematic Diagram Notes 
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Model 8690B Appendix I 

APPENDIX I 
MANUAL CHANGES 

1-i INTRODUCTION 

1-2. To adapt this manual to instruments with serial numbers prefixed 838, 846 , 921, 937, and 959 make 
the manual changes indicated below. 



SERIAL NUMBERS 


CHANGE 


838-00150 and below 


A - J 


846-00151 thru 846-00450 


A-1 


846-00451 thru 846-00650 


A - H 


846-00651 thru 846-00800 


A - G 


846-00801 thru 921-01112 


A - F 


937-00113 thru 937-01200 


A - E 


937-01201 thru 937-01650 


A -D 


959-01651 thru 959-01800 


A - C 


959-01801 thru 959-02070 


A, B 


959-02071 thru 959-02190 


A 



1-3. Information for adapting this manual to instruments with serial numbers not listed in the table above 
may be included in a yellow MANUAL CHANGES insert supplied with this manual. Information about 
serial numbers not covered in any of these ways can be obtained from the nearest Hewlett-Packard 
office. 

CHANGE A: 

Page 6-2, Table 6-1 and Figure 7-2. 

Change A2C1 to HP Part No. 0160-0012, C: Fxd Cer 0. 01>if 20% 1000 VDCW. 

Change A2C3 to HP Part No. 0160-2225, C: Fxd Mica 2000pf 5% 300 VDCW. 

Delete A2C10 HP Part No. 0160-2120 C: Fxd Mica 0. 01 jif ±1%. 

Page 6-10, Table 6-1 and Figure 7-9. 

Change A9C6 to HP Part No. 0150-0012 C: Fxd Cer 0. 01 /if 20% 1000 VDCW. 

CHANGE B: 

Page 6-4, Talble 6-1. 

Change A3R55 and A3R66 to H^P Part No. 0812-0053, same description. 

Page 6-6, Table 6-1. 

Change A4R3 and A4R4 to HP Part No. 0812-0053, same description. 

Page 6-19, Table 6-1. 

Change miscellaneous part to „HP Pairt No. 5060-0763, Handle Assy - Side. 

CHANGE C: / 

Page 6-18, Table 6-1. 

Add HP Part No, 1450-0152, Lens: Lampholder Red Plastic. 

Delete HP Part No. 1450-0157, Lens: Lampholder, White. 

Delete HP Part No. 1450-0371, Lens: Lampholder, Amber. 

CHANGED: 

Page 6-16 and 6-17, Table 6-1. 
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CHANGE D (continued) . 

Change J6 to HP Part No. 1251-0148. 

Change T1 to HP Part No. 9100-2882, 

Change W1 to HP Part No. 8120-0078. 



CHANGE E: 

Page '6-5^ Table 6-1 and Figure 7-4. 

Change A4C3 to HP Part No. 0160-2150, 33pf. 

Add A4C4 HP,Part No. 0160-2150, 33pf. 

Show on schematic in parallel with R16. See Figure 2 Component Identification, Assembly A4 
of this appendix. 



CHANGE F: 

Page 6-17, Table 6-1. 

Change T1 to HP Part No. 9100-0350. 



CHANGE G: 

Page 6-5, Table 6-1 and Figure 7-3. 

Change A3R63 to HP Part No. 0757-0376, lOOK. " 

Page 6-15, Table 6-1 and Figure 7-8. 

Change A14Q3 to HP Part No. 1854-0003 NPN Silicon. 

CHANGE H: 

Page 5-20 and 5-21, Table 5-4. 

Under 10. AF Calibration: AF Bandwidth: 

Change 10, e. to read: Adjust A2R25 AF BANDWIDTH ADJ for voltmeter reading change of 7. 0 dO.2 Vdc. 
CHANGE I: 

Page 5-17 thru 5-21, Table 5-4. 

ADJUSTMENTS, under 1. Power Supply: 

Change l.c. to read: Adjust A5R7 for -300 ±0. 5 Vdc. 

Change L g. to read: Adjust A5R27 for +275 ±0. 3 Vdc. 

Change l.i. to read: Adjust A14R21 for +?0 ±0. 2 Vdc. 

Under 2, Sweep Calibration: Ramp Amplitude : 

Change 2. d. to read: Adjust A3R75 73V RAMP ADJ for +73. 00 ±0. 1 Vdc. 

Under 3. Sweep Calibration: Ramp ? ro: 

Change 3. d. to read: Adjust A3 . RAMP ZERO ADJ for 0. 0 ±0. 1 Vdc. 

Under 4. Sweep Calibration: Reciprocal Zero: 

Change 4. d. to read: Adjust A3R50 RECIPROCAL ZERO for 0. 00 ±0. 4 Vdc. 

Under 5. Frequency Control Calibration; Low End: 

Change 5.d. to read: Adjust AlRl START LOW FREQ. ADJ for +3. 0 +0. 1 Vdc. 

Change 5. f. to read: Adjust A1R2 MARKER SWEEP START LOW FREQ. ADJ for +3. 0 ±0. 1 Vdc. 

Change 5. h. to read: Adjust A1R3 MARKER SWEEP STOP LOW FREQ. ADJ for +3. 0 +0. 1 Vdc. 

Change 5. j. to read: Adjust A1R4 STOP LOW FREQ. ADJ for +3.0 ±0.4 Vdc. 

r, • 

Under 6. Helix Feedback Amplifier Gain: 

Change 6.d. to read: Adjust A4R32 HELIX FEEDBACK ZERO ADJ for 0 ±0. 1 Vdc, 

Under 8. Frequency Control Calibration: High End: 

Change 8. d. to read: Adjust A2R24 STOP HF ADJ for +73. 00 ±0. 1 Vdc. 

Change 8. f. to read: Adjust A2R30 MARKER SWEEP STOP HF ADJ for +73. 00 ±0. 1 Vdc. 

Change 8. h. to read: Adjust A2R22 MARKER SWEEP START HF ADJ for +73. 00 ±0. 1 Vdc. 

Change 8.j. to read: Adjust A2R19 AF CW ADJ for +73. 00 ±0. 1 Vdc. 

Under 11. AF Calibration: AF Center Frequency: 

Change 11. d. to read: Set MANUAL SWEEP control for. voltmeter reading of +38. 0 ±0, 1 Vdc. 

Change 11. f. to read: Adjust A2R28 AF CENTER ADJ for +3.00 ±0. 1 Vdc. 



1-2 
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CHANGE I (continued) 

Under 12; AF Calibration: AF Zero: 

Change 12. e; to read: Adjust A2R8 ZERO AF ADJ so that voltmeter reading is +3. 00 ±0. 
during step d. 

■CHANGE:'J: ; . 

Page 6-5, Table 6-1 and on Figure 7-3. 

Delete A3R80 and see Figure 1 Component Identification , Assembly A3 of this appendix. 
Page 6-7, Table 6-1 and on Figure 7-4. 

' Change A4V2 to HP Part No. 1932-0049 Electron Tube CK647. 




Figure 1, Component Identification, Assembly A3 
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Figure 2. Component Identification, Assembly A4 
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ERRATA 



Inside front coyer: 

Insert new inform SAFETY, CERTIFICATION, and WARRANTY AND ASSISTANCE 

Inimedi^ front cover of manual (new iirtformatlon sheet supplied In this 

Manual Changes Supplement). 

Tttli::;\Pagt^^^^ ■;■ 

Adt to the list of Serial Prefixes In the seed 
Uf38i U903, U905v U92^^^^^ 

Page T-1, General Information: 

Add the following Information preceding Paragraph 1-1 : 

1-A, SAFETY CONSIDERATIONS 

6enerAlA-::.'y 

This instruwidbt and tested according to lEC Publications 348. 

“Safety Requirements for Electronic Measuring Apparatus," and has been supplied 
in safe condition. This Is a Safety Class I Instrument. 

Operation ", 

BEFORE APPLYING POWER, make sure the Instrument's ac Input Is set for the available 
ac line voltage, that the correct fuse is Installed, and that all normal safety 
precabtiPns ha^^ 

.Service . ■ , •,v' 

Although the Instrument has been designed In accrodance with International 
safety standards, the information, and warnings in this manual 

mu^t be followed to ensure safe operation and to keep the instrument safe. 

Service and adjustments should be performed only by qualified service personnel. 



*.W^a>^^/Ay/,vv/o//lv^d«.;^v.»•it..«1^i--,.^vva?n^n«•v^,•*;'i'».^;M:V^/;...v.i»v•vV^rHW \‘ V •k,....--\i- j;.V..v-k. U,VI: ..'.AiV. ,-,. u A-,. I.;. 



n’i t''t' 



'^■^‘ ‘'»li 









'w/ . , \ 08 i»^Wf 8 , 

SSll4SBSfSui;iSI£iS;;&i4gSKS3S;tt;S'Ws®.|||;pgg 

lilifli* competed 

taptcitors Insidt the ihstruMnt nay still be charged wen though the InstruMnt 
nts been disconnected froii Its source of supply. 



* 



w0m 









■ iVil'/ 



5?^® required current rating and type ( normal b1 om» ; 

Do not use rbp^ired fuses or short 









’:'Om 



;1#% hafr been :1mpa1'red.V make ' the 



i nstrument i noperat 1 ve SSd ‘secure it against any uni ritended operati on • 



t.'.'A'', 



If this instrument 1$ to be autotransformer (for 
vol tage reduction); make sure the common termi nal i s connected to the 
earthed pole of the power source. 



0m SWIfeHING Oil THt 

instrument must be connected to t^^ the maini 

oord. The mains plug shall only be inserted in a socket ou 
pi^vided With protect^^ The protection must not be negated 

cord (power cable) without a protective grounding 

Any , interrupt ion ofethe protective ( grounding ) conductor , i nsi de or outs i de the 
instrument, or discphnfettion pf^^^t^ Is likely to 

make this instrument da hger^^^ Intentional interruption of the earth ground is 
prohibited. 

^orvicip you ferk with the instrument's 

coyer Be very careful; 

the energy at man^^ in the instrument may cause 

personal injury. 

with the ac pOMbr c^ble connected f the ac Ttn^ is present at the 

terminals of the powtis line module and at the LINE power switch. Be very 
careful. Bodily contact wi|M^^ ’ 

' r caution ^ ; 

; BEFORE SWlipiNG ON liiSTRUMENlt make feure instrument's ac ipput is Set to 
''the' Voltage'tf 'thecae p6^ 'r 'Vj,, 



BEFORE SWITCHING Oil THIS IW^TRUMENtV all devices thnnectod to the 

instrument are cOnii^tOd to the prbtectiVji eartpi grohhd. ^ ^ ^ % 

IEfIrE SiMTCiiNG ON llilS (mains) plug is 

connected to a three-conductor line power outlet that has a protective (earth) 
ground. Grounding one conouctor of a two-conductor outlet is not sufficient. 

BEFORE SWITCHING ON THIS INSTRMWeNT. make sure the ac line fuse is of the 

timeadlla^^^ 
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SAFETY 



Tki§ §Mi^m bnn ^igm4 testtd a^rdir^ to lEC Publication 348$ 

jc^ccf^iiibdfb08a3a^ 

ifiiirut^ duitiof^0hd wammgcm mud be 

MedediRefer^^iibnl fbrgener^^ thie inetn^ 



The Hewlett-Packard Company certifiee that this instrument was thoroughly tested 
andinspected and found to meet its published specifications when it was shipped from 
the factory. The HewlettPackard Company further certifies that its calibration meas- 
urements are traceable to the U.S. National Bureau of Standards to the extent allowed 
hy the Bureau* s calibration facilities, or to the calibration facilities of other Interna- 
tional Standards Organization members. V 



'HM 



ASSISTANCE 



This Hewlett-Packard product is Warranted against defects in materials and work- 
manship. This warranty applies for one year from the date of delivery. Hewlett- 



period provided they are returned to Hewlett-Packard. No other warranty is expressed 
or implied. We are not liabk fo^ 



_ is are available for Hewlett-Packard 

prodi^ that require maintenance and repaid 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 



, V 



IRlWiWiilliilliiiiiilSiliif 

pli8Slili‘®®iiSBKf?iS!|il|itiiS|S||s*;'||#i^^^^ 

V;?'i. I'f,; Ptj^;;1r4. tabM l-2i FuM _ ' 



I Otlctt all references to Rack Mounting Kit. 

Change tiq|^ieMijMgK't,JtvS ':'^^' V;': -- 

“A Rack hunting Kit Is available to Install the Instrueent In a 
'H®WnllWfM'ia'''l^ be’^bbtained v through' your 'neareit^ ■ ^ ■ 
Hewlett-Paickard Office bir or^eHng HP Part Nunber^^^S^ 

Page 6-7, .Table'-O-I: 

Add A4XV6 HP Part No; 1200-(X)62 



Page 6-8 Table 6-1 : 

Change A5R6 to 0757-0459R: F}(D 5^ 

Change 

Page 6-10, table 6-1: ^ 

Add A8XV2 ^^ 1200-0053 SOCKET:TUBE 7 PIN, 

Page 6-11, Table 6-1: 

Page 6-14, Table 6^^^^^ 

Add A123W1 HP Part No.. 1200-0062 SOCKET:TUBE 9 PIN 
Add 

A3 HP Part No. 08690-60066 Replacement Kit Reciprocal Amplifier 
Board Assembly 

AA HP Part No. 08690-60063 Replacement Kit Helix Amplifier 

Board Assembly 

A5 HP Part No 08690-60065 Replacement Kit Low Voltage Power Supply 
Board Assembly 

Part No. 08690-60064 Replacement Kit Regulator Board Assembly 
A8 HP Part No. 08690-60071 Replacement Kit High Voltage Power Supply 

A9 HP Part No. 08690-60061 Repi acement Kit Recti fter Board Assembly 

AlO HP Part No, 08690-60059 Replacement Kit Sweep Generator 
Board Assembly 

A12 HP Pdrt No. 08690-60062 Replacement Kit ALC Amplifier Board Assembly. 
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08690-90018 






i; Chaing* to AS Assembly Component Identification Photo Indicate R77 and R78 



n«r n;««viiia#i^ wwiii^MVMv diuciiif II I Vio lUH mubu Trial Cole K// onQ 

Ciiiiit Assembly Resistor Reference Designations to read R30-34m 



Kill 

■lii 

iliprft®: 

pd;pSip;i.>:^.y.;;;i:V;vvf ' 

k>['‘ 



40-4S. 47-80. 

Change the circuitry of A3Q1 as shown In the attached drawing: 






< ^ Rn 
' 5UK 7“ 

»R4I 

-.C 40 



|01 

'1855'OOtt 



P/0 Figure 7-3. Frequency Control Section Reciprocal Amplifier. 

Page 7-14 and 7-16, Component Identification, Assembly A9: 

Substitute the attached A9 Component Identification board for 
that shown in the 8690B Manual. 



i:'.' 
I,:- ' ' 



iii 






SHIELOeO 




Component Identification, Assembly A9 
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08690*90019 



86908 












P»9« 7“-15, Figure 7 t8: 

Chan^ th|j|i1re color code of the wire between XA14 pin 6 and A9CR2; 

to 

The wire color code ofthe wire at T2 pin 13, 



26 VAC winding. Is (HD 



Pigi 7-9 

Change ASR6 to 56. 2K. 

Change the vallie^^ 

Appendix 1 

Add Paragraph 1-2A as follows: 



' 'mV;. 



1r2A To adapt this manual to Instruments prefixed 
U838, U903, U905, U922, U930, U968, and U971 make the 
manual changes Indicated below. I 



SERIAL NUMBERS 


CHANGE 


U838 - 00109 and below 

U838 - Q0110 through U905 prefix 

U922 prefix 

U930 prefix 

U968 prefix 

U971 prefix through said 00538 
U971 prefix 


A - K 
A - I, K 
A - F, K 
A-O.K 
A-C.K 
A, B 
A 



Page 1-3: 

Add Change K. 

Page 6-8, Table 6-1: 

Change A5R6 to 0757 - 0460 R. Fxd 61. 9K It IW. 
Change A5V2 to 1940 - 0013 ELECTRON TUBE 82V ± IV. 

Page 7-T7/7-18, Figure 7-9: 

Change A5R6 to 61 .9K. 

Change the value under V2 to 82V. 










Change S14 to 3101-1272 SWITCH : SLIDE 4PDT. 

CHMKg ? 

Page 5-17, Table 5^4, Power Supply Adjiistnent: 

Po»*r supply adjustment segUeh^ as Indicated below: 
Old Adjustment Sequence New Adjustment Sequence 



a,b,c,d,e,f,g,h^1. 



StbiCtT tOth',! fdtea 



Page;-6^4;:;Tab1eV6^^ : 

®"** A3CR58, HP Part No. 1901-0033 DI00E:SILIC01 

Page 6-6, Table 6-1: 

Add diode A4CRn , HP Part No. 1902-3400 DI00E:BREAI®0WN 78.7V 2* 400mW 

Page 6-7, Table 6-1: 

Change A5Q2 to HP Part No. 1854-0475. 

Page 6-8, Table 6-1: 

Add 9 pin tube, Socket for A5V1 (HP Part No. 1200-0062). 

6-10, Table 6-1: 

Change A8 Assy to HP Part No. 08690-60053. 

Add A8Q2 HP Part No 1884-0073 THVRISTOR, SCR. 

Add Resistor A8R1 5 HP Part No. 0757-1000 R:FXD MET FLM 51.1 OHM IXiW. 

Add Resistor A8RT6 HP Part No. 0757-0280 R:FXD MET FLM 1 .OK OHM IHW 
Change Capacitor A8C6 to HP Part No. 0180-2268 CIF 140 UF 30 WVDC* 

Change A8Q1 to HP Part No. 1855-0010 UNIJUNCTION: SILICON 

Change Resistor A8R13 to HP Part No. 0757-0868 R:F 562K OHM 1XIU 
Change Resistor A8R1 4 to HP Part No. 0757-0422 R:F 909 OHM l*iwf ' 

6-11, Table 6-1: 

W to HP Part No. 1853-0020 

TRANSIST0R:PNP SILICON (Recommended replacement for 1850-0062). 

6-12, and 6-13, Table 6-1: 

Add 7^pin 

Md diode A11CR19 HP Part No. 1901-0033 DI0DE:S1LIC0N 100mA 180 WV. 
for^18M^0062)^^”^^^^ SILICON (Riecommended replacement 



Model B«90B 



0S690-90018 



Page 6-14. Table 6r1: 

Change A12Q4 to HP Part No. 1854-0475. 

Page 6-16. Table 6-1: 

Add chassis moimted diodes CR6 and CR7 HP Part No. 1901-0033 DIOOE:SILICON 
100 NA 180 HV. 

Change chassis inounted Fuse F3 to HP Part No. 2110-0002 FUSE: 2A.250V. 
Change chassis inounted Fuse F4 to HP Part No. 2110-0036 FUSE: 8A 125V. 

Page 6-17. Table 6-1 : 

Add chassis mounted resistor R26 HP Part No. 0812-0019 R:FXD HM 0.33 
■ , - OHM 5X 3H' , , ' 

Add chassis mounted resistor R27 HP Part No. 0812-0020 R:FXD UW 0.39 
OHM SX3U 



Page 7^3/7-4. Figure 7-2: 

Chbnge A10Q3 and A10Q4 to HP Part No. 1853-0020 (Reconmended replacement for 
1850-0062). 

Change value of resistors A10R17/A10R18 to 17.8(ohms. 



Page 7-5. Figure 7-3: 

Add diode A3CR56. (Connect anode to source of A3Q2A and cathode to emitter 
of A3Q3). 

Add diode A3CR57. (Connect anode to source of A3Q2B and cathode to emitter 
of A3Q4). 

Add diode A3CR58. (Connect anode to base of A3Q5 and cathode to emitter of 
A3Q5). 

Change the A3 column of REFERENCE DESIGNATIONS Table to Include diodes 
A3CR56, A3CR57 and A3CR58. 

Substitute the attached Component Identification Assembly A3 board photo 
(Figure 5) for the photo shown In the manual. 

Pages 7-9/7-10. Figure 7-5: 

Substitute the attached A8 Assy board photo (Figure 3) for the photo shown 
In the manual. 

Add 78.7V breakdown diode A4CR11. (Connect anode to ground and cathode to 
A4R34.A4C8 junction). 

Change the A4 column of REFERENCE DESIGNATIONS Table to include 

dlodb A4CR11. • 



Pages 7-11/7-T2, Figure 7^6: 

Change Transistors A11Q2, A11Q3, A11Q4. A11Q6, A11Q7, A11Q8 and AlIQll 

Number 1853-0020. (Recommended replacement for 1850-0062). 

Add A11CR19. (Connect anode to base of All Q11 and cathode to emitter 
of AlIQll.) 

Add chassis mounted diode GR6. (Connect *^node to center conductor of 
MARKER output jack and cathodl^^ 

Add chassis mounted diode CR7. (Connect anode to center conductor of BLANKING 
output jack and cathode to ground.) 

Change All column of REFERENCE DESIGNATIONS Table to include diode A11CRT9. 

Change chassis mounted component column (no heading) of REFERENCE DESIGNATIONS 
table to include diodes CR6 and CR7. 



y!|M' ( >( t A ' ,.I| ri i '’', (ff it ' 'l 

i ,fM ' v/r 
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Substitute the att 

•s|;/,i .;,:iL !i,;,,(Fiaure ' 1 ) iRth* 

Figure ' 7 - 8 : 
'^'•■'0 ~ , Replace the appiHiii 

;: , V" partial schemtic. 



Substitute the attached A8 Assy. Conponeht Identification board photo 
(Figure 1) for the photo shbiM in the 86908 



the attached 



Pige 7-17, Figure 7-9: 

Change ASQZ to HP Part No. 1854-0475. 




Conponent Identification,: Assembly A8. 
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Model 8690B 08690-90018 



CHANGE 3 



Pag^ 6-18r Table 6-1 » under MISCELLANEO 

ihe colour scheme. 




This change implements a scheme for the standard 

ihstruroent. Colors prior to this changp are now available as options. 
Refer to listing below. 

8690B STANDARD. Indicates color scheme for the 8690B beginning with 
this change. (Includes^^^^M front panel and OLIVE GRAY cabinet.) 



86903 Option A85. Indicates combination color scheme for the 8690B. 
(Includes LIGHT GRAY front panel and OLIVE GRAY cabinet.) 

8690B Option X95. Indicates color scheme for the 8690B prior to this 
change, (Includes LIGHT GRAY front panel and BLUE, GRAY cabinet.) 

Add the following 8690B parts pf description changes. 

08690-4105 CORNER GLIDE (LIGHT GRAY) 

# 08690-40002 CORNER GLIDE (MINT GRAY) (STANDARD COLOR) 

08690-6041 ASSY: FRONT PANEL (LIGHT GRAY) 

# 08690-60055 ASSY: FRONT PANEL (MINT GRAY) (STANDARD COLOR) 

: 08690-6042 DRIVE ASSY: DIAL (LIGHT GRAY) 

#08690-60056 DRIVE ASSY: DIAL (MINT GRAY) (STANDARD COLOR) 

# Denotes standard color for 8690B part beginning with this change. 

Page 6-19. Table 6-1, under MISCELLANEOUS: 

Add the following 8690B parts or description changes. 



08690-0016 TOP COVER ASSY (BLUE GRAY) 

#08690-00033 TOP COVER ASSY (OLIVE GRAY) (STANDARD COLOR) 



08690-00031 REAR PANEL (LIGHT GRAY) 

# 08690-00035 REAR PANEL (MINT GRAY) (STANDARD COLOR) 



5000-0746 SIDE COVER 8 X 16 (BLUE GRAY) 

# 5000-8725 SIDE COVp 8 x16 (OLIVE GRAY) (STANDARD COLOR) 

, - ■ ’ ' " '' ' . 

08690-0017 BOTTOM COVER ASSY (BLUE GRAY) 

# 0860-00034 BOTTOM COVER ASSY (OLIVE GRAY) (STANDARD COLOR) 

5060-0777 RACK MOUNT KIT 8H (LIGHT GRAY) 

# 5060-8742 RACK MOUNT KIT 8H (MINT GRAY) (STANDARD COLOR) 

507C-0765 RETAINER HANDLE ASSY (BLUE GRAY) 

# 5060-8735 (OLIVE GRAY) (STANDARD COLOR) 



# Denotes standard color for 86906 part beginning 
with this change. 




Piige 

to HP part No. 1854-0079, TRANSISTOR- SILICON 

NPN,2N3439. 

Page 6-6, Table 6-1: 

Add diode A4CRT2 1901-0033 DIODE: SILICON 100 tnA 180 MV. 

Change resistors A10R17/A10R18 to HP Part No. 0698-3136 R:FXD 17.8K 15§iW, 

Page 6-9, Table 6-1: 

Change transistors A6Q1/A6Q2 to HP Part No. 1854-0079, TRANSISTOR: SILICON 
NPN, 2N3439. 

Page 6-12, Table 6-1: 

Change resistors A10R17/A10R18 to HP Part No ‘ 0698-3126; R: FXD 17.8K 
: OHM I3i iW. 

Page 7-3, Figure 7-2: 

Change value of resistors A10R17/A10R18 to 17. 8K ohms. 

Page 7-5, Figure 7-3: 

Change transistdr A3Q6 to HP Part No. 1854-0079. 

Page 7-9, Figure 7-5: 

Add diode A4CR12 in series with zener diode A4CR11. Connect cathode of 
A4CR12 to bround and anode to A4CR11. 

Page 7-17, Figure 7-9: 

Change transistors A6Q1/A6Q2 to HP Part No. 1854-0079. 



CHANGE 5 



Page 6-16, Table 6-1: 

Change FI to HP Part No. 2110-0420 Fuse 0.032A 250V 



Page 7-5, Figure 7-3: 
Change FI to 0.032A. 













08690-9001B 



iiiii 






Page 6<-1S, Table 6-1: 

Change B1 to 3160-025 Fan: Tube Axial. 



change 7 



Page 6-2. Table 6-1 : 

Change A2R2 to 0686-8245 

Page 6-5, Table 6-1: 

Change A3R68 to 0686-4755 

Page 6-6, Table 6-1: 

Change A4R10 to 0686-1265 

Page 6-10, Table 6-1: 

Change A8R6 to 0686-3315 



R:FXD COMP 820K 52 }U. 



R:FX0 COMP 4.7M 52 }W. 



R:FXD COMP 12M 52 iW. 



R:FXD COMP 52 iW. 



Page 6-11, Table 6-1: 

Change A9R1, 3, 4 to 0683-1005 

Change A9R5, 7 to 0686-1005 

Change A9R10, 11 to 0586-1C55 

Change A9R12 to 0686-1035 

Change A9R6* to 0686-3335 

Page 6-14, Table 6-1: 

Change A12R1 2 to 0686-1565 

Page 6-16/17, Table 6-1: 

Change R3 to 0686-2235 
Change R23 to 0683-1015 



R:FXD COMP 10 a 52 1U. 

R:FXD COMP 10 a 52 JW. 

R:FXD COMP IM, 52 iW. 

R:FXD COMP 10K 52 |w. 

R:FXD COMP 33K 52 JW. FACTORY SELECTED. 



R:FXD COMP 15 M 52 iU. 



R:FXD COMP 22K 52 |W. 
R:FXD COMP lOOn 52 JW. 



CHANGE 8 

Page 6-10, Table 6-1: 

Change Cl. C2 to 0160-0669. 

Note: 

Capacitor 0160-0665 is the preferred replacement for Cl and C2 in 
instruments with Serial No. 1250U-0998 and below. 




Model M90B 






08690-90018 






Page 6-10, Table 6-1: 

Change A8R14 to 0698-3402 R:FXD 316o U iW. 

Note 

Resistor 0698-3402 Is the preferred replacement for A8R14 
In Instruments with Serial No. 12500-01058 and below. 



CHANGE 10 



Page 6-2,3, Table 6-1: 

Change AZR8. R25 to 2100-0676 R:VAR 2K 20X .5W. 

Change A2R19 to 2100-0674 R:VAR 20K 20!li .5H. 

Change A2R22, 23, 24, 30, 31 to 2100-0673 R:VAR 5K 20% .5W. 
Change A2R28 to 2100-0676 R:VAR 50K 20% .5W. 

Page 6-4, Table 6-1: 

Change A3R53 to 2100-0674 R:VAR 20K 20% .5W. 

Page 6-13, Table 6-1: 

Change A11R2, R18 to 2100-0675 R:VAR 25K 20% .5W. 

Page 7-5, Figure 7-3: 

Change the value of A3R53 to 20K. 

Page 7-7/7-8, Figure 7-4: 

Change the value of A2R19 to 20K. 



CHANGE 11 



Page 6-4 t Table 6-1; 

Change A3R34 to 0698-3431 R:FXD 23.70 1% .125W. 
Page 6-17, Table 6-1: 

Change R18 to 0698-3431 R:FXD 23.70 1% J25W. 

Page 7-5, Figure 7-3: 

Change the value of A3R34 to 23.70 . 

Page 7-15, Figure 7-8: 

Change the value of R18 to 23.70. 



CHANGE 12 



Page 6-17, Table 6-1 : 

Add S15 3103-0041 SWITCH: THERMAL. 




08690-90018 

P Pi^ge 7-T5, Figyre 7-8: 

r Add Thermal Switch to the schematic diagram as shown below. 






wi kS!}9SS] 
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change 13 



Page 6-17, Table 6-1: 

Delete XFI, XF2 1400 - 0084 

Add XFI, Xn 2110 - 0464 Fuse Holder 

2110 - 0465 Fuse Cap 
2110 - 0467 Nut Hex. 



CHANGE 14 



Page 6-9, Table 6-1 : 

Change A6R3, R9, R11, R12, to 0698 - 3442 R:FXD 237s2 U 

Page 7-17/7-18, Figure 7-9; 

Change the values of A6R3, R9, R11, R12 to 237iTi. 



. 125W. 



change 15 



Page 6-14, Table 6-1: 

Change A12 to 08690 - 60074 BOARD ASSY:ALC AMPLIFIER 
Change ARXV1 to 1200 - 0573 SOCKET: TUBE 



16 













Nddel 8690B 



08690-90018 



Page ^13, Figure 7-7: 

Change the part number of the A 12 assembly to 08690 - 60074. 

A12 Assembly 08690-60074 Is electrically Identical to 08690-6028, and 
is the recommended replacement. 



CHANGE 16 

Page 6-5, Table 6-1: 

Change A4 to 08690-60076 BOARD ASSY: HELIX AMPLIFIER. 

Page 6-6, Table 6-1: 

Change A4XV3 to 1200-0573 SOCKET :TUBE. 

Note: 

A4 Assembly 08690-60076 is electrically identical to 08690-6031, and 
is the recommended replacement. 



CHANGE 17 



Page 6-10, Table 6-1: 

Change A8 to 08690-60075, BOARD ASSY:HIGH VOLTAGE POWER SUPPLY. 
Change A8XVI to 1200-0574 SOCKET:TUBE. 

Note : 

A8 Assembly 08690-66 o 75 is electrically identical to 08690-60053 
and is the recommended replacement. 




Page 6-11, Table 6-1: 

Change A9K2 to 0490-0659, Relay. 

Note: ' ' ■ ■' 

0490-0659 is the recommended replacement for A9K2 in instruments with ‘ 
Serial Number 16020-01338 and below. 
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MANUAL IDENTIFICATION^ 















M|d§l N^^^ 

Oite hrinltd: May 1972 ; 

PiiiNiim 



To uie thb supptemant: 

Make dl ERRATA comctfons 



.'r,- •'.. ''•' '■."^ '■ ‘ ■ y'.' •.’'■'r 

Serial Prefix or Number 



1143A0290fithiu 

l202A03bS6 thru 
I202A04045 

I202A04046 thru 
1202A0434S 

1202A04346 thru 
1202A04S8S 

1349A04S86 thru 
1349A0S21S 

I349A0S216 thru 
I349A05275 

144SA 



lSt3A05426thru 

1513A05545 

NEW ITKM 



- Miike Manual Changas . 

■ ■ ■ 

1,3. 6 

1,3-7 



1,3.8 



1,3-9 



1,3-10 



1,3.11 



1,3-12 



manual errors and for adapting th«^ manual to 



Serial Prefix or Number , 

1513A05546thru 

1513A056aS 

1513A05606thru 

1513A0S695 

1S13A0S696 thru 
1S13A prefix 

1646A 

1651A 



1718A 

1718A06386 thru 
1718A06979 

1718A06980 

2114A07066 



Make Manual Changes . 

1.3- 13 

1.3- 14 

1.3- 15 
1,3 - 16 



1,3-17 



1,3-18 



1,3-19 



1,3-20 



1,3-21 



Manual eh^e aupp^^^^ revisad as often as keep manuals as current and accurate as nonihiM 

that you periodicaUy request the latest edition of this supplement. Free copies are available 

SZ»« aiS «>'««' model 



















S^PETy 



':Riquiir€m^^ ta 

information, ^ ntuit be heed^^ Refer to 



CERTIFICATION 



fi^tioim M tthfe of shipment from the factory. 

f^ ihaf fheasiuremertts are traceable to the United 

States of Staridards, to the extern the Bureau's 

ciBbfdi^ and to the cMradori fa^ of other International Stand- 

ards Organization^ n 



nrnhsli^ the date of shipmeht H^ 

wiU; at its ^ prove to be defective during 



Idvved. Repairs necessi 
warranty. NO OTHER 
CLUDING BUT NOT 



as listed in this manual are foU 
7roditct are not covered by this 
EXPRESSED OR IMPLIED, IN- 



Service contracts or customer assistance agreements are available for Hewlett- 
Packard products that require maintenance and repair on-site. 



For tmy assistance, contact your nearest Hewlett-Packard Sales and Service 
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06690-90018 



Sill¥|CEN0TE 



8690B-1 



803-02061 to 
818-02420 



Misstiifi^Cqhn^ah^^ 

Amplify 



8690B-2 



All serials 



Recomi/ierti^ 

MmMvi a4v2;mv4^ 



8690B-3/8699B-1/ 

8698B-1 



All serials 



8690B4 



Below 921-00801 



A3R63. 



8690B-S 



Below 10S0A02191 



8690B-6 



Prefix 1124A 
and below 



Modification to Impwve Reliability. 



8690B-7 



1202A0380S 
and below 



Replacement of Capacitors Containing PCB. 



8690Br8 



1 11 4A02461 through 
1202A64345 



Recommended Replacement for A 8R14. 



8690B-i;-8 



M30U00779 through 
1250U01078 



Recommended Replacement for A8R1 4. 



8690B-9 



Prefix 1202A 
an^ below 



8690B-10A 



Prefix 1349A 
and below 



Therrnai Protective Switch Modification Kit 



8690B-1 1 



Prefix 1445A 
and below 



Supplies. 



8690B-12S4 



959-01651 through 
959-01901 and below 



Elimination of a Potential Safety Hazard. 
Hot and neutral reversed at power receptacle. 



8690B-14A 



PrefbclOSOA 
and below 



Improved Time Deity. 



ERRATA 



Inside front cover; 





» I 



' "', u 1 

’ I . r 



.....,..,l,^v,,, 



j i ' j ' ' ' ■‘i 



■ ■, 

, W', 

'' V i' 1 , ' ' ‘ i ' ' ' 

iV’-' ,1 , M, " i ! " ' ; 'V, ' 

, 's^W.'^bf(iiA^T ■ ,/■ 






Imtnietkin maiiiiil lynM; 4 m ippi r i tw wW 
Z1!A hi wiarbd wHh Ait lymbol whit It it nmmify 






bt iviirM ttHH tMi tyiiM it it ntttntfy 

(tnl§f tO) ft f lHlgirf HIM IMMfMUi MMllMt 



IndteMM' dlllMMHiM 1 ^^ 



I EttrHi ttrminal ( l oiiit ti iiiti uitd lit to indi- 
^ ttti tiraiiit c om iicttd to fraundtd ditnii). 



Warning iigh tkiwm t hinni. 

It caIN itlMition to a prottdurt. 
praetict, or Hit likt; oAlcIi^ if 



oorrtotly ptrformtd or adlWi^ to, 
touM rMult in injury or Iom W |iW^ 
Do not protttd btyond a WARNING 
liip until tht indiaatad eonditiont ara 
fully u n dtr t tood and mat. 



CAUTION 



Tha CAUTION iiWi dtndttt a hai^^ 
It ealli atttntion to an op<if|ting 
proaadura, praetiaa, or tho lil^ uWiali, 
if not aWfiW)^ parft^^ or MdltWd 
to, aould rtiult in damada to m 
daitruation of part or all |f^ t^^^^ 
aquipmant Do not p r otttd bWWNl a 
CAUTION fi«o untH tha indi^ 
aondMont art fully undaratood and 
mat. 



Oparatlon 



CAUTION 



B|FpE APfl^yiN^^^ 

Wa iittrWnahyt W iiiiW R 

^.ailiha';^ifi^^ 

aiW dim all normal lafaty praaauUWia ha^ 
haantaican. 



■■99inf9!mm • 



The information^ cautions, and warnings in 
miitt be followad to ensure safe operation and to kedp the 
instrument safe, SERVICE AND ADJUSTMENTS 
SHOUtU BE PEREORIIED ONLY BY QUAUFIED SER- 






of the opened instnimaiit with the 
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' ' i 



i' n 



I I 



ic power connected should be avoided as much as possibla 
and, when unavoidable, should be performed onty by a 
skilled parson who knows the hazard involved. 



Capacitors inside the inithimeht hiay Stitt bo 
though the instrunianL ^s been^^^^^ 
source of supply. 



Make sure only fuses of the r^uired cu 

ti^ daUk^ fbr reite 

meht^ Fum^ r^ tlw instrument's 

rear panel. Do hbi uw repaired^^^^ f^^ 
holders. 



Whenever it is likely t^t th^ protection hW beeii impaired; 
m^a the iiutr^^ it against any 

unintended operation. 



WARNING 



If thib instfuma h t h to ha anafgizad Wr 
an autortrans^^ vWtagaf aduetiohl, 

make Wra tha aonuhon tarmiiW^^ 
to the earthed poU of the PPwai^ sourea. 



BEFORE SWITCHING ON TRE jNSTRU- 
MENT, the protaetiva aarth terminal of the 
iiistrumant must ha eon i wctad ib dia proiee- 
tiva ennm m tPr of tha^^ (mains) power eord. 

1 lM n^ a 

sWiiW butlat providad wiWWntWdva earth 
a entaet The protaatlon aetioii must not ha 
neg a te d hy usini m ak^^ eord (pmmr 
caMa) udth^ a proWetim^ grounding eon- 
duetm. Q^nding one eoiidi^r of a 
twm-eoiidiibtor oudat is not suffieiant 
'pfotaetion.' 



Any intarrupdon of the prot^ (ground- 
ing) eonduetm, insida or outside the imtru- 
nie^ or dhebhnamion^^^^o^ die protaetiva 
aM tarmM^^^i^^ to make this instru- 
mwit danWroW. Intandohal in^ of 
the earth Wmind is prtAiWtad. Whanav^ it 
is liii^ that dw protaedOn^ 1^^^ impair- 
adi (ha i^^ niust iMi saeurad agNnst 

' .Wfiy-aiMlaIVSilvPBQ, iifpMV¥IOIl».'; 



Sarvieing this Inatrumant often ri 
you urmk vdW^^ iiwdunianf s 
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' 'pointili'ihd^;!^^ "if 'eoniaetad, 

'''eidW-'pWsoiW' 'iiddry;Y 
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t. Connect ec|uipiiient as iliown in, figuie 5 - 3 ; according to RF Unit used. Omit cbiinections A and C. Swtch 

sweep' oi^j^llator coWi 0 cd(m B f ;ub EXT AM 

;'i:' V': A. A ' :AV":, 'A';'.''.' ^ ‘ ' ' A' ■ ■ . ^ 

c- &t waw g^^ a SO lb output and increase square wave amplitude until sweep oscillator 



4. TEST tiWilTrGhecli square wa^ volts peak-to-peak. 

No. 016(^2675 C: F1CD MIGA 3(M) VDCni7v Factory lefo^^ part. 

Ghanii A2RB |o HP 

A2R24 to HP Part No. 2100-0673 R: VAR 00^ 5K OHM 20% UN 1/2W 
A2R26 to HP Pert No. 21(XM)672 R: VAR COMP 2K < OHM 20% UN 1/2W 
A2R28 to HPPUrt No.210(M)676 R: VARCOMP50KOHM20%UNl/2W 

Pkfe 6-3, Table 6-1: 

Change A2R30 to HP Part No. 21004)673 R: VAR COMP 6K OHM 20% LIN 1/2W 

•* ® A3 entry HP Part No. OidbOrdOOW Board Assembly. 

Pi^F Table 6-1 : 

auni* A3R53 to HP Pan No/21(XM)674 R:VAR 26 k ()HM 20% LIN 
Chm*B A3W0 to HP part No. 06994)225, RESISTOR 147K » ^ 

'Page 6-5, Table 6-1: 

Add as a second M entry HP Part Q849^^ Helix AmpUfier Board Assembly. 

Fbge 6-7, Table 6-1 : 

AddA4XV6HPPertNo. 12004XM2 SOCKET: TUp 9 
Add as a second A5 entry I# Ibrt >lo Low Ydltage Power Supply Board Assembly. 

Add as a second A6 entry HP Part No. 08690-60064 Replacement Kit Regulator Board Assembly. 

Phge 6-10, Table 6-1: 

Ad6 M • jwond AS «rty » Part No. 08690»)071 Itophcemwit Kit Hl^ Volta|« PowM Supply Boiid Awmbly (not 

liwetMted). 

Add ABXV2 and A8XV3 HP Pbrt No. 12000053 SOCKET: TUBE 7 PIN. 

^ Add as a second A9 entry HP Pbrt No. 0869000061 Replacement Kit Rectifier Board Assembly (not pretested). 

iVAAMA^-Av.il'\AAT; A A\ '' ^V.' ■A^^■ A A-_A;;; :, '■Aa./‘AA\ ^ l' i i’’ ' • •■''•'‘A'''' a/ A,’ '■' A.; A.';''.. , ^ ‘ ■■.,■ ,;■.■■ ' • ;" ’ •• 'A ' , ■"■, 'A'' ' 
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BiittSiiiiililili^ 

Change A9K2 HP lift Number to 04904659’. 

Add A9MPl,MP2,HPFWt No. 1205-0011 Heat Sink. 






^e 6-12, Table 6-1: 

Change' AlORl 1 to 0698-3655, R:FXO MET OX 56K OHM 5% 2W. 

' ''l'- ‘ "■ '’'v''' /pi'- ’'Vv pi '’’’p' '''V ;, ;J,V; ;'P'V' '’I'!' ,■ ■• '■ v 

Fage 6-13, Table 6-1: 



Page 6-14, Table 6-1 : 

Add as a 

Add A12XV1 HPPart No. 120W 

Page 6-1 S, Table 6-1 : 



Page 6-16, Table 6-1: 

Add CR6, 19014)028, DIODE: SlUCQN 400 WMQ 5 AM^ 



Add HP Part No. 2100-0467 NUT-HEX 1/2-28 

Add^^ 

Add HP Part No. 7120^4163 LABEL INFO QTY 1 
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Pnge.6-18, Table 6-1 : 
Change HP Fkrt No. 



Delete HP Part No. 08690-0016 
Delete HP Part No. 08^{|(41 7 
Delete HP Part No. b869O4l05 



Page 6-19, Table 6-1; 

Delete HP Part No. 086904016 ’ 

Delete HP Part No. 0869040031 

Chan^ Iff Part No. 50004746 to 50008725 

Delete. HP Part No. 086904017 

Change Iff part No. 50604777 tp 50608742 

Cliange ^Krt No. 5060^765 to 50608735 

Cha 
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Vlii»7*3» Figure 7-2: 

Chaii0B viliie of AlORll to S6K. 
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Flip 7-3;Figure 7-2: 
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hp 7-5, Figure 7-9: 

Ghinge the A3 Asiemlily Component Identtltption indicate R74 and R78 desijpiations are swajppd. 
Change FI to 0.032A 

Change the A3 AieemUy RMtor Reference De^g^ to read R30-34, 40-45, 47-80. 

Change the dkcultiy of A3Q1 as shown in the at^^^^ 







Component Identificttion, Anembly A9 

Plifi 7-15, FIguie 7-8: 

Chai^ the win color code of the wilt between XA14 pin 6 and A9CR2, from C9131 tofT 
The Wirt color code of the wire at T8 pin 13, 26 VAC winding, is C 913 1 . 



fl': 



Add diode across K3 terminals and change 924 wire terminal as shown in partial schematic below: 
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RECTIFIER ASSY 
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**A Rack MountlntiCit i$ availabte to initall tlia instrument in a 19-indi rack. lUck Mc^t^ he 






New Adjustment Sequence 
' By by r» 8*'b» i» dy e 









emwittif 

FS|e S-17y Table S4» Power Supply Adjustment: 

C3ian|e tbe power supply adjustnwht j^ueii^ m^^ 

Old Adljustment S^uence 

PlllfB^64yTable.:6•^ :7": ' ' 

Adddlo<l«A3CR56,A3CR57indA3CR58,HPftrtNo.l901«J33DIODE: SILICON lOOmA 180WV. 

Page 64, Ta|i>le''6-i 
Adddio^A^Rli^^^^^^^^ 

Oiange resistors A10R17/A10RI8 to HP^P^^^^ 

Pige 6-10^ Table 6-1: 

Chanfs A8 Assy # 

Add A8Q2 iiPIbrt No 

Add Resistor A8R1S Hl> Pvt No. 075 

Add Resistor i^R16 HP P^t No. 07574280 R: 

Chan^ Capacitor A8C6 to HP Part No. 01804183 C: FX^ 

Change A8Q1 to HP Part No. 18554010 UNIJUNCTION: SILICON. 

• Change Resistor AbRi a to HP Part No; 0^^^^ 

Change Rmdrtor A8Al4 to HP Part No. 0698 34^ 



Spv7' 

ft/,:' 7 

li 







Page 6-11, Table 6-1: 

Chimge t^Stors A1PQ3 and A^0Q4 to HP Part No. 1853^^ 
replacenwntfor 18^(M)b62). ^ ^ 

Pages 6-12, and; 6^1%^^^ 

Add diode AiicRlO HPPart No. 1 ^^^ 

Change Ttaii|hd#^ 1Q7, A1 1Q8 and AllQl 1 to HP Part No. 18534020 

Page 6-16y Table 

Addchassiatobuhted diodesCR6 a^^ 19014033 DIODE: SILICON 100 MA 180 WV. 

Change chassis mounted Fuse F3 to HP^^^ No. 21 1040^ FUSE: 2A, 250V. 

Change chassis niount^ Fuse F4 to Hl^art No. 21 104036 FUS^^^^ 



Page 6-17, Table 6-1: 

Add chassis mounted tosiStor R26 Part No. 0812-0019 R: FXD WW 0.33 OHM 5% 3W. 

0812-0020 R:FXDWW 0.39 OHM 5% 3W. 






Page 7-3/74, Figure 74: 

18534020 (Itocommended replacement for 18S04062). 
Change value of resistors A10R17/A10R18 to 17.8K ohms. 



Page 7-5, Figure 7-3: 

Add diode A3CR56. (Connect anode to source of A3Q2A and cathode to ernitter of A3Q3.) 
Add diode A3CRS7. (Connect anode to source of A3Q2B and cathocM to eniitto 
Add diode A3CR58, (Connect anode to bM of A3QS and cathode toemitter of A3Q5.) 






rpnuaL 






, A3CR57 and A3CR58. 
the photo shoem m^t^ 
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U0M86MB 



CHAtHQE 1 roam*« 



«; 



m 78.7V bMtkdowB diodt A4CR11. (ConMct anodt to gnwiiid and calhodt to A4R34 A4C8 hinetiAn v 
Cbaagt Iht M eohnni of RSmiNCB l^HATIONS-n*to tolocludt^^d^ 



tolMiudtiliMloAfCRll. 

n«M T-11/7-M, PI|BM ?■«: 



fw 18(MM)D6l). 

A^d dip^ 

A4dcliaii^ 

AddcliMiiiiiiKt^u^ 



and cathoda to ground.) 



pfBBraWENra^GN^ONS T»W« to inehide diodn CR6 



L) 



7-14: 



Su^uto the yttMlMd AS Aqr, Content UontUhnlloniwa^ (Fl|un 1) foe the photo Aown in tho SSSOB m.-..i 

CHANGE 2 



P|iaa^i4and^f^^ 

Ch^ AH I^ Any to HP Pkrt Numbtr 0869(K60084 (Now boaid). 

Add the foUowing A14 Ai^ fpr iioir A14 AiV). 

Cl 016(^3684 C:FXD 






C3 01804)083 
C4 0160u3530 
C5 01804)141 

Ce 0180^2206 

C7 0]t804)0»l 



C: F3U) ELECF10 UF -10% 'i'im^ 150 VDCW. 
C: FXI. PCA 3^^^ 

C: FXD ELECT 50 UP +76 -1095 50 VDCW. 

C: FXD miCA 120 PF 5%. 

C: F)0> ELECT 100 UF 25 VDCW. 



< 



CRl 19024)041 
CR2 1901-0025 
CR3 19014M25 
CR4 1901-0026 
ICl 18200196 
IG2 18200196 
IC3 18200196 



DIODE, BBiBAKDOWN: 5.11 V 5% 400 mW. 
DIODE, SIUCON 100 MA/IV. 

DIODEv SnJGON too MA/IV 
DIODE; aUCON 100 mA/lV. 

IC: VOLTAOE REGUIATOR. 

10: VOLTAGE REGULATOR. 

IC: VOLTAGE REGULATOR. 



i,y 



Q1 18540062 TRANalSTbR: SILICON NPN 



Rt 0757-0418 
R2 0757-0440 
RS 0757O4S8 
R4 0757^1 
EC 0757-0473 
R8 07S7-O4O1 
R7 0757M16 
R8 06933166 
R6 0767-0447 
RIO 21031766 
Rll 0767-0^1 
R12 0767S oim 
1113 OWtSlSl 
;Rl4^'l|pO«li3; 
;3t3f07i7#ii> ' 
R16 07673290 
Rl7 06iMt63 



RI: PXDMET FUl 6l9 OHM l% l/8«r. 
R: FXD MET FLH 7.6K OHM 1« 1/8W. 
R: FXDMRT FLM 6.11K OHM 1« 1/8». 
R: FXDMITBLM 68.1K 0101 1% 1/8W. 
R; FXD lOfr FLM 331KOHH 1% 1/8W. 
R: FXDHET FLM 100 OHM 1« 1/8W. . 
R: FXOliBr FLM611 OHM1551/8W. 

R: FXD MET FLM 14.7K OHM 1« 1/8W. 
R: FXDMET FUi 16,2K OHM 1» 1/8W. 
R: VARMW SKOHH lORLlN l/2«i 
R; IXDIOir FUi R36K OHM 1« 1/80. 
R: FXOlDTr FLj|l2t^^ OHHl%T/8ff. 
R: FXOllBTnil 4-Xnc 0101 1» 1/M. 
R:.FXD;1|W W61iOHM;»l/M ' 

R: VXWMMfLM 

,R; FXDlOTMla 

R: FXDMRTFUI3A8K0MMl»l/a«. 
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CHANGE 3 
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Model 8690B 



CHANGE 6 

Cliaii^ traniiitor A3Q6 to HP Part No. 18644)079, TRANSISTOR: SILICON HVN, 2N3439; 

Figo6-6,T4bto6-l: 

Ptie6.9,T»ble6.1: 

Chinge tranaiaton A6Q1/A6Q2 to HP Part No. 18^44)07d , TRANS 
hga 6-12, Table 64: 

Change reaiatora A10R17/A10R18 to HP P|u^ No: 0698-3126v R:^F^ 17.8K OHM 1% 1/8W. (ReconunenM replace- 

ment for 8690B inatrunaenta with aeriid 

Page 7-3, Figure 7-2: 

Change value of reaiatora A10R17/A10R18 to ^ 

Page 7-5, Figure 7-3: ■ -L'v 

Change tranatetor A3Q6 to HP Part No. 1^44)09. 

Page 7-9, Figure 7-6: /V , - 

Add diode A4CR12 in aeriea with zener di^c A4CR11. Ckihnect cathode of A4CR12 to ground, and anode to :^4CR11. 

Page 747, Figure 7-9: 

Change tranaiator8^A6Ql/A6Q2 to HP Part No. 1864-0079. 






CHANGE 6 
Page 6-7, Tabie 6-1: 



hft 6-14i 

OlWge A12Q4 to HP Part No. 1854-0476. 

Page 743, Figure 7-7: 

Charge A12Q4A and A12Q4B to HP Part No. 1854-0475. 

Pag# 747, Figure 7 -t9: 

Change A5Q2 to HP Part No. 1854-0475. 

CHAN6E7 

Pime 6-18, Table 6-1: 

Add HP Part No. 3160-0092 GUARD: FAN BLADE. 

CHANGES 

Page B-iOi, Table 6-1; 

Change A8R14 to HP Part No. 0698-3402, II: FXD MET FLM 316 OHM 1% 1/2W. 
Cfotfgi A8C4 and A8C5 to HP Part No. 0160-4051 C: FXD 01 OF 4 k 
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Fig^^e I: 
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Mf»e^Xt,TU»lt6-l: 






Bi^ 7*6, Flgun 7-8 (Sditmatic DIagnuii): 
CiMunfi A8R34 to 23.7 Ohm. 









0869090018 
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Vhft 746, Figure 7-8 (Schemitk Diagnun): 
Qiangt R18 to 28.7 Ohm. 



'\l ' .,' 



CHAMOIEir 

;Riii 



l^;|-l,8y:Fi^ie,7>'8:' 



u shown in Figure 6. 
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Model 8690B 



F^e6-5,TiibIe6-l: 

Change A4 HP Fhrt Number to 0869080076. 

Add second A4 entry HP Ptot Number 08690-60077 BD ASSY: HELIX AMPL (H26). 

CHANGE 18 



^Phge 6-10, Table 6-1: 

Change A8 HP Fhrt Number to 0869080075. 

Add this note to the A8 entiy : When replacing Board A8, order HP Part Number 0869080071 CD7, 

Replacement Kit for the Power Supply Board A^mbly. The Replacement Kit contains an A8 board, tubes, 
and complete instructions. 

Replace ^ photograph of Assembly 



:CHANGE;lt. 

Page 6-17, Table 6-1: 

Change XFl and XF2 parts identificatiOii to read as^^ M 



Rgfeigiicf 




' > 

: 






2110-0470 




FIISEHOLDBR-EXTR PQST 20A 200V UL/IEC 




2110-0465 




FUSEHOLDER^AP UL/IEC .26^^ 




2110-0467 


NUT, HEX SINGLE CHAMFER 1/2-28 THREAD 




2190-0037 


' 


WASHBR-LK INTL T NO. 1/2 .512 IN ID .789 






f ' 


WMHER: RUBBER 5/8” OD ^ ^ ^ ^ ^ 



CHANGE 17 






i 



Irl'iy; 



Page 6-3, Table 6-1; 

Oiange A2R32 to HP part No. 0698-3424 R:FXD 237K l% SW FACTORY SELECTED PART, 
ftge 6-10, Table 6-1: 

' Change A10R3 toHPnrtNo. 0698-8878 R:FXDi74MEG(HlM 1% 1/4W. 

Page 6-16, Tattb 6;I: 

Md VRt and VR2 HP Part No. 1902-05SI DIODE; BREAKXbWN 6.19V S%. 

Page 7-3, Figure 7-2: 

QiaiiaeiitmnM 

Chatigi Table of A10R3 to 2.74 megohms. 



C|l7 (a4ded In CHANGE 1) t^< YRl and VR2 mipectivaly (6.19 volts Zener diode^. 
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FkgBCflO, Table 6-1. 

Add A«F1 HP Part No. 21 10-0311 FUSE .062 A 250V TO 1.25X.25 UL. 

Add A8XF1 HP Part No. 21 100269 FUSEHOLDER-CUP TYPE. 

7-9, Figuie 7-5: 

in attached partial schenMtic. 
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P/0 figure 7-5. frequency Cbntrdl Section 
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CHANGE 19 
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Page 6-10, Table 6>1 : 



Model 8690B 



P^ge 6-25, Table 6*2: 

Add Part No. 2110.0036, FUSE: 8A 125V FAST BLOW, Mfr. 75915, 312008. 

r. 28480,2110-0269. 



Page 7r9, Figure 7-5: 
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as shown in partial schematic below : 
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CHANGE 20 

Page 6:5, fable 6-1 : 



Paga 6-8^ Table 6-1 : 
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Pk|« 6-17, Table 6-1: 

Change the HP Fart Number of SI S (Change 1 1 ) to: 3 1 03-1 
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